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— WANTED — 
Immediate placement for registered, quali- 
fied physical therapists (male or female) for 
rapidly expanding physical medicine and 
rehabilitation institute serving two hospitals, 
total 1000 general medical and surgical 
beds, in largest centrally located industrial 
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gen hosp, fully apprv’d; coll city 100,000; E. (d) Reg‘d; 
12-man clin grp, all major med spec; well est grp; city 
150,000 nr Ige univ ctr; Pac NW. (e) 2 req'd; very ige & 
highly recom’d clin grp; now develop’g active hosp ther 
prog; to $5000; coll & univ twn 50,000; MW. Apprv’d gen 
hosp 75 bds; to $400; twn 7,000; S-Central. (g) Head dept, 
apprv’d 150 bd gen hosp; $375 start, incr to $400 in 60 da 
MW coll twn 30,000 Chief; well equip’d, active dept; vol 
gen hosp 150 bds; capital city; W. (i) Head new dept, excel 
oppty est & build dept; 300-bd gen hosp; outstand’g med 
staff; lovely coll city 75,000; MW. 
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An urgent need exists, in a large chemical industry on the 
Texas Gulf Coast, for women. Prefer a registered nurse with 
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in physical education and at least one year training as 
physical therapist. Cases involve industrial and orthopedic 
problems. Pleasant working conditions with many company 
benefits such as paid annual vacations, pension and profit 
sharing plan, group insurance, etc. Salary commensurate with 
experience and ability. Interested applicants should write 
Box 456, Archives of Physical Medicine and Rehabilitation, 
30 N. Michigan Ave., Chicago 2, giving in detail training 
experience, and any other pertinent data in first reply. 


WANTED—Additional Physical Thera- 
pist for 140 bed Children’s Hospital. 
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good, 3 weeks vacation, 2 weeks sick 
leave, 40 hour week. Apply: Jewell 
Radford, Physical Therapy Depart- 
ment, Mary Free Bed Children’s Hos- 
pital, Grand Rapids, Mich. 
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tration required. Good starting salary with 
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On the job training in techniques of neuro- 
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OPPORTUNITIES AVAILABLE 


WANTED: Physiatrist; direct department, new hospital, af- 
filiated medical school; East. For further information, please 
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activities as well as staff responsibilities and, also, speech 
therapist fully qualified with training in audiometrics; new 
rehabilitation center, 300-bed hospital; college town, New 
Jersey near New York City. (b) Speech correctionist; public 
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dren’s hospital; university town, Southwest d) Assistant 
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reach of New York and Washington. (e) New physical therapy 
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REHABILITATION: Walking Parallel Bars and 
Exercise Staircases of various designs; Posture 
Mirrors, single & triple; Gymnasium Mats in vari- 
ous thicknesses and coverings; Bicycle Exercisers; 


INVALID EQUIPMENT: Everest & Jennings 
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Walkers; Patient Lifters; Standing (Tilt) Tables: 
Stretchers; Largest selection of Crutches and Canes. 
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ment; Manuflex, Kanavel Table; Sayre’s Head- 
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FURNITURE AND EQUIPMENT - SPEECH 
THERAPY - SELFHELP DEVICES. 


Items of Interest — 


Literature Upon 


HYDROTHERAPY - ELECTROTHERAPY: 
Whirlpools for every use; Hubbard Tanks; Paraffin 
Baths; Hydrocollator; Shortwave Diathermy; 
Galvanic - faradic - sinusoidal Generators; Ultra- 
violet Lamps; Infrared Lamps and Bakers; Ultra- 
sonic Generators. 


Gu'hrie-Smith Universal Sling 
Standard and Portable Models; complete with Ae springs 
ropes, pulleys, slings, etc. $295.00 


Preston Stationary Bicycle Exerciser. Controlled resistance 
—-mileage indicator and speedometer—adjustable for use 
by adults and children. $59.80 


DIAGNOSTIC APPARATUS: Chronaximeters; 
Dynamometers; Goniometers; Oscillometers; Ther- 
mocouples and Skin Thermometers. 


Write for your free copy of illustrated 
Catalog No. 1056. Inquiries Invited. 


ALL your needs supplied 
by ONE reliable source 


J. A. PRESTON CORP. 


175 FIFTH AVENUE, NEW YORK 10, N. Y. 


Now! One Unit Does the Work of Three 
* Standing * Oscillation Traction 


RE-MOBILIZATION TABLE 


Provides a New Approach for the Rehabilitation of your Severely Disabled 
Patients through Tilt Table Therapy and early Ambulation. The new Re-Mobiliza- 
tion Table is completely aut tic and electrically controlled. 


You Could Ask for: 
STANDING From 205 degrees reverse vertical to 
90 degrees vertical . . . the Re-Mobilization Table 
provides a full range of 115 degrees in both supine 
and prone positions. 
OSCILLATION Selective-intermittent oscillation at 
the arc prescribed with time delays of ten seconds 
to three minutes is Pp ically and 
dependably. 
TRACTION Sustained-intermittent pelvic traction 
from zero to 300 pounds, as prescribed. Exact num- 
ber of pounds is registered on easy-to-read eye level 
scale. Under perfect control. 


Prone Lumber Traction 


The Re-Mobilization Table will increase the number of patients your department can 
schedule for treatment each day and decrease the amount of work necessary to administer 
this treatment. 


THREE MODELS AVAILABLE. 


MURKA MANUFACTURING COMPANY 


201 South Main St. Phone Michigan 7679 Dayton 2, Ohio 


Write today for complete information and price list. 


Strong Cervical Traction Pat. Pending on all features 
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| Enjoy a wealth of 


INFORMATION 


and new ideas... all yours 


WITHOUT COsT! 


Write for 


FREE CATALOG PM 


SURGICAL and ORTHOPEDIC (ONE LEVER CONTROL) 
ENABLES THE HANDICAPPED 
A P P L [ A N C E Ss TO DRIVE WITH SAFETY 
Safe and confident driving is now possible for anyone 


for early training and with a Handi-Drive. Requires only one lever to operate. 


Has 5 times the leverage of an ordinary foot brake. 
R E H A Bi L I TATI @] N Unlike others, it is mechanically operated by smooth 
roller bearing rolling on a cam. Approved by State 

COSMEVO MFG. CO. 


Highway Commissions. 
218 Paterson St., Paterson 1, N. J. 


FREE: A postal card will bring you descriptive literature. 


LEVERAGE HAND BRAKE CO. 
P.O.BOX 853 * FARGO, N. D. 


Now moist heat can be applied conveniently, 
effectively and with a minimum investment in 
equipment. No dripping, no wringing, no re- 
peated applications. Each application gives 
at least 30 minutes effective moist heat. The 
Steam Pack is merely heated in water, wrap- 
ped in a towel, and applied. Standard equip- 
ment in leading hospitals and clinics across 
the nation. 
DESCRIPTIVE MATERIAL ON REQUEST 


HYDROCOLLATOR 


CHATTANOOGA PHARMACAL CO., INC. 
CHATTANOOGA 5, TENNESSEE 


MASTER UNITS 


Four all stainless SS — 6 Pack 
steel models tc 

meet the various re- } E-1 \ 

quirements in hos- p.3 2 Pack 4 Pack 


pitals, clinics, phy- 
sicians’ offices, and 
patients’ homes. 

Automatically main- 
tains Steam Packs in 
water at proper 
temperature — con- 
stantly ready for 
immediate use. No 
plumbing used. 


M2 


12 Pack Mobile Unit 
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Rehabilitation 
Products 


DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 


Route to: 


De 

I'm the establishment of an entirely new and 
REHABILITATION PRODUCTS. This Division 


j b ne growing demands of the rehabilitation 
field tracting the attention it deserves. 


Brown will assume direction of 
TATION PRODUCT: with Dwight Simmons as 


A new rehabilitatic i therapy saan } ‘ 
abilitation and therapy products catalog, believed : 


shensive, will be distributed 
risons and tests, more than 


make up the initial product 


Nome Title 


Organization 


name of hospital, clinic, etc.) 


Department 


Address 


City and Zone State 


REQUEST FOR NEW CATALOG OF 


Rehabilitation Products 


2020 Ridge Avenue, Evanston, Ill. 


4 
a American Hospital Suppl 
erican flospital Ouppls 
/ 
& 
Vice Pre 
Technica] 
immediately After careful 
Products were selected to 
ig dine in this new catalog 
Ac par? f our program ] 
é par f Ir program pecialists in rehabilitation and 
physical medicine have scion ta 
physi icine have been assigned each of American's 
i nine Divisions We invite you to make use of their services 
4 in any phase of your program 
— We believe that American's unexcelled research, customer 
service ind distribution facilitiee - 
REMARTI TTaTrow PR in be a great help tc 
* REHABILITATION PRODUCTS in establishing the highest product 
4 ind service standards in this important field 
Sincerely 
ioug 
President 
end 
this card 
(No postage 
: 


Gn 


the men and women in the rehabilitation field— 


Send for your Catalog of 


Rehabilitation 
Products 


® Created to provide the finest, most advanced equip- 
ment and supplies for a great profession, 


© Established by a Company whose stature and 
reliability are recognized throughout the 
hospital and medical world, 


® Implemented by nation-wide distribution 
and service facilities. 


DISTRIBUTION AND SERVICING FACILITIES 
General Offices Evanston, Illinois : 
+ Kansas City - Minneapolis - Atlanta - Washington - Dallas - Los Angeles + San Francisco 


FIRST CLASS 
Permit No. 325 
Sec. 34.9, P.L.& R. 
EVANSTON, ILL 


BUSINESS REPLY CARD 


e No Postage Stamp Necessary if Mailed in the United States 


: POSTAGE WILL BE PAID BY 

REHABILITATION PRODUCTS 

DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 
DEPARTMENT PMR 


2020 RIDGE AVENUE 


EVANSTON, ILLINOIS 


iN. 
Point Pad Frames Paraffin Baths ‘Sundries 
Beds Gowns and Soft Goods Physical Therapy ‘Thermometers 
Blood Pressure Heat Lamps Respiratory Equipment Treatment Tables 
a Apparatus Hydrecollaters Resuscitators Ultrasonic Generators 
Canes and s  Hydro-Therapy Beds Ultra, Violet & Infra-Red 
Dynamometers Inhalators Sterilizers Wheelchairs 
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Georgia Warm Springs Foundation 


GRADUATE COURSE 


Physical Therapy and Occupational Therapy 
In the Care of Poliomyelitis 


This course is open to graduates of approved schools 
of physical and occupational therapy. Such graduates 
must be members of the American Physical Therapy 
Association and/or American Registry of Physical 
Therapists, or American Occupational Therapy Associ- 
ation. 

Entrance Dates: First Monday in January, April 
and October. 

Course | Emphasis on care of convalescent neuro- 
muscular disease with intensive training in functional 
anatomy, muscle testing, muscle reeducation and use 
of supportive and assistive apparatus. This course is 
complete in itself. 

Course I! Three months duration with course I 
prerequisite. Emphasis on care of severe chronic 
physical handicaps with intensive training in resump- 
tion of functional activity and use of adaptive 
apparatus. 

In-Service Training Program Fifteen months dura- 
tion at salary of $225 per month plus full maintenance. 
This program includes training in courses I and II. 

Tuition: None. Maintenance is $100 per month. For 
scholarship to cover transportation and maintenance 
for courses I and II, contact National Foundation for 
Infantile Paralysis, Inc., 120 Broadway, New York 5, 
New York. (Scholarships require two years of 
experience), 


For further information contact: 
ROBERT L. BENNETT, M.D. 
Medical Director 
Georgia Warm Springs Foundation 
WARM SPRINGS, GEORGIA 


The 
Children’s Rehabilitation Institute 
for Cerebral Palsy 


REISTERSTOWN, MARYLAND 


Three Months’ graduate certificated course: 
techniques of treatment of the cerebral 
palsied for qualified (accredited) physical 
therapists, occupational therapists, and phy- 
sicians; under the direction of Winthrop M. 
Phelps, M.D. 


Courses start: First Monday in January, April, July, 
October. 


For further information contact: 
EDITH FLAVIN, Director, Physical Therapy 


THE CHILDREN’S REHABILITATION INSTITUTE 
FOR CEREBRAL PALSY 


REISTERSTOWN, MARYLAND 


for more efficient 
normal and denervated 
MUSCLE STIMULATION, 


ION TRANSFER, 
MUSCLE AND 
NERVE TESTING 


low volt generator 


@ 2 CIRCUITS —AC stimulation and DC 
therapy may be used simultaneously. 


@ MODERN ELECTRONIC VARIABLE 
FREQUENCY CURRENTS — for com- 
fortable, effective therapy. 


@ 3 METERS — for constant visual check 
in treatment and muscle testing. 


@CONTINUOUSLY ADJUSTABLE 
surge and interruption rates. Rest 
periods independently adjustable. 


@ SPECIAL TEST TERMINALS — for 
muscle testing. 


Write for free demonstration — $P-5 Bulletin — 
“Notes on Low Volt Therapy” booklet. 


@) te C a corporation 


80 Main St. ¢ White Plains, N. Y. 
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IT’S ONLY A 


HOP...@KIP 
anda JUMP 


Session 


September 9-14, 1956 


Here is therapy that will relax 
you physically. ..and mentally. 


fh After your 34th Annual Session in 
a Atlantic City, spend a stimulating 
week in BERMUDA..... 
‘ loafing on pink-tinted beaches 
sailing on the wings of 
brisk trade winds ..... cycling 
5 along flower lined roadways..... 
; dancing under the stars..... 
golfing on championship courses . . . or 
: listening to the magical rhythms 
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Effect of Ultrasound on the Threshold of 
Vibration Perception in a Peripheral Nerve 


William S. Alyea, M.D. 
Donald L. Rose, M.D. 
and 
Edward B. Shires, M.D. 
Kansas City, Kansas 


Much of the literature pertaining to 
ultrasound and ultrasonic therapy relates 
to clinical observations. The lack of ob- 
jective data on the biological effects of 
ultrasound as such has resulted in con- 
flicting reports and occasionally errone- 
ous conclusions. Any objective demon- 
stration of a physiological action of ultra- 
sound should contribute to a better un- 
derstanding of the means of action of 
this physical agent. 

Work with experimental animals has 
shown that nerve action potentials could 
be decreased in voltage and finally sup- 
pressed completely by high intensity ul- 
trasound.' Changes in neural conductiv- 
ity have observed clinically as 
evidenced by changes in vasomotor tone 
following the use of ultrasound.*;* An 
analgesic effect of ultrasound has been 
described ;* this relief of pain was stated 
to be comparable to that produced by 
diathermy and various forms of conduc- 
tive heat. The analgesic effect has been 
observed when the sensory nerve roots 
supplying a painful part were treated as 
well as when the painful area was treated 
locally.® Finally, encouraging results have 
been reported in the treatment of various 
forms of neuritis, especially sciatic neur- 
itis, and in the treatment of painful post- 
operative neurofibromas.® 

Actual measurements of various physi- 
ological changes in human subjects ap- 
pear to be rare. Since reasonably accu- 
rate measurements of the threshold for 
perception of vibration is possible, the 
measurement of this threshold before and 
after ultrasonic irradiation of the periph- 
eral nerve supplying that dermatome 
would seem to provide an objective 
method of investigation of this aspect of 
ultrasonic effects. It is the purpose of 
this report to summarize the initial find- 
ings of such a study. 


been 


Methods and Materials 
The instrument employed for measure- 


ment of the threshold of vibration per- 
ception was the Bio-thesiometer. This is 
an electrical device wherein the intensity 
of vibration produced in a magnetically 
activated armature can be read on a 
galvanometer scale. The amplitude of 
vibration, and therefore the intensity of 
stimulus, varies directly with the square 
of the applied voltage. The voltage and 
voltage squared values can easily be de- 
termined for each threshold of perception 
of the vibratory stimulus. Ten consecu- 
tive determinations were made for each 
threshold and the average was recorded 
as more nearly representing the true 
threshold value. 

Two different commercial makes of 
ultrasound generators of one megacycle 
frequency were employed. The sound 
head of one instrument had an effective 
contact area of 5 square centimeters, the 
other an area of 1 square centimeter. 
Energy intensities of 1.5 and 1.27 watts 
per square centimeter were employed at 
these sound heads respectively. With the 
arm to be tested comfortably positioned 
in abduction and external rotation and 
with the transducer coupled to the skin 
with light mineral oil, the sound energy 
was delivered to the region of the ulnar 
nerve at the ulnar notch by slow linear 
stroking for 5 minutes. 

Twenty-five normal young adults were 
tested. In each subject, a basal determi- 
nation of the vibration threshold was se- 
cured by measurements at the palmar 
aspect of the tip of the fifth finger. This 
area was selected as being supplied ex- 
clusively, so far as known, by the ulnar 


The Bio-thesiometer is manufactured by the 
Bio-Medical Instrument Company, Newbury, Ohio. 
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nerve. In 10 subjects of this group, the 
vibration threshold was also determined 
at the palmar aspect of the tip of the 
thumb. This area was selected as never 
being supplied, so far as known, by the 
ulnar nerve. Ultrasound was then applied 
to the ulnar nerve at its most superficial 
location at the elbow. The vibration 
threshold over the tip of the thumb and 
fifth finger was then redetermined imme- 
diately after, 1 hour after, and 24 hours 
after the application of ultrasound. 


Results 


The results of this experiment are sum- 
marized in table |. It may be observed 
that a slight increase in vibration thresh- 


Table 1: Average of Threshold Measurements of 
Vibration Perception in Twenty-Five Subjects. 


Tip of 5th Tip of 


Voltage Reading Finger Thumb 
Initial Reading 6.8 
Immediately after ultrasound 7.9 7.7 
1 Hour after ultrasound 8.8 8.0 
24 Hours after ultrasound 7.0 8.0 

Threshold (Voltage Squared) 

Initial threshold 16 59 
Immediately after ultrasound 63 59 
1 Hour after ultrasound 78 64 
24 Hours after ultrasound 49 64 

Change in Threshold 
Immediately after ultrasound 17 

1 Hour after ultrasound 32 
24 Hours after ultrasound 3 

Percentage Change in Threshold 
Immediately after ultrasound 37 0 
1 Hour after ultrasound 70 8 
24 Hours after ultrasound 7 s 


old occurred immediately after ultra- 
sound in the digit supplied by the ulnar 
nerve, that an even greater increase oc- 
curred after a lapse of 1 hour, and that 
this effect disappeared by 24 hours. No 
significant change occurred in the vibra- 
tion threshold of the digit not supplied 
by the ulnar nerve. 

Statistical analysis of the observed val- 
ues is shown in table 2. The p values 
are statistically significant for both the 
immediate and 1-hour determinations 


Table 2: Statistical Analysis of Values Presented 


in Table 1. 
Fifth Finger Thumb 
Immediately after ultrasound < .001 7 
1 Hour after ultrasound 15 
24 Hours after ultrasound a 015 


but are not significant for the 24-hour 
observation at the tip of the fifth finger. 
The p values for the tip of the thumb are 
not statistically significant. 

No differences in threshold intensities 
were noted between the application of 
ultrasound through a 5 square centimeter 
head as compared with a | square centi- 
meter head. 

No attempt was made in this experi- 
ment to test vibration threshold percep- 
tion in other than normal young adults, 
to test other threshold perceptions such as 
pain, or to compare these results with 
those that might be obtained when physi- 
cal agents other than ultrasound were 
employed. 


Conclusions 


Thresholds for perception of vibration 
sensibility, measured by means of the Bio- 
thesiometer, were determined in 25 nor- 
mal young adults. These determinations 
were made at the tip of the fifth finger 
and the thumb immediately after, 1 hour 
after, and 24 hours after the application 
of ultrasound to the ulnar nerve at the 
elbow. After the application of ultra- 
sound there was an immediate mild in- 
crease in vibration threshold. A signifi- 
cantly greater increase was observed | 
hour later. This effect disappeared with- 
in 24 hours. No significant change oc- 
curred in the vibration threshold in an 
area not supplied by the ulnar nerve. 
Ultrasound in the dosage range com- 
monly used clinically raises the threshold 
for perception of vibratory stimuli in the 
area supplied by the nerve so treated. 


References 


1. Anderson, T. P.; Wakim, K. G.; Herrick, 
J. F.; Bennett, W. A., and Krusen, F. H.: 
An Experimental Study of the Effects of 
Ultrasonic Energy on the Lower Part of 
the Spinal Cord and Peripheral Nerves 
Arch. Phys. Med. 32:71 (Feb.) 1951. 


ad 

Gi 

te 

5 

F 

2 


HIP ARTHROPLASTY 


Stuhlfauth, K.: Neural Effects of Ultra- 
sonic Waves. Brit. J. Phys. Med. 15:10 
(Jan.) 1952. 

3. Sonnenschein, A.: Ultrasoundwave Treat- 
ment of Chronic Disorders of the Loco- 
motor System. Ann. Rheumat. Dis. 10:441 
(Dec.) 1951. 

4. Wakim, K. G.: Ultrasonic Energy as 

Applied to Medicine. Am. J. Phys. Med. 

32:32 (Feb.) 1953. 

Tschannen, F.: Effects of Ultrasonic Ther- 


w 


YUE 267 
apy on Rheumatic Diseases and Circula- 
tory Disorders. Brit. J. Phys. Med. 15:7 
(Jan.) 1952. 

6. Buchtala, V.: The Present Status of Ultra- 

sonic Therapy. Brit. J. Phys. Med. 15:3 

(Jan.) 1952. 

Tepperberg, I., and Marjey, E. J.: Ultra- 

sound Therapy of Painful Post-operative 

Neurofibromas. Am. J. Phys. Med. 32:27 

(Feb.) 1953. 


Arthroplasty of the Hip: Pre- and Post-operative 
Management by Physical Medicine 
and Rehabilitation 


Shyh-Jong Yue, M.D. 
New York City 


The purpose of arthroplasty of the hip 
is three-fold: to relieve or diminish pain, 
to restore or improve function, and to 
correct deformity. It is a major operation, 
the success of which depends upon the 
finest skill of the surgeon. The entire 
joint often needs complete reconstruction. 
The functional result may be enhanced 
if a well-planned program of physical 
therapy and rehabilitation immediately 
precedes and follows this operation. In 
this program, muscles around the hip are 
re-educated for mobilization of the newly 
formed joint. Strengthening of these 
muscles will increase the stability of the 
joint. 


Vitallium Mold Arthroplasty 


Arthroplasty of the hip at times re- 
quires shaping of two joint surfaces until 
they are mechanically suitable for func- 
tion. The joint surfaces must be covered 
with a lining that will prevent ankylosis 
and will allow these surfaces to glide 
against each other. One of the major 
problems in this operation was to find 
a satisfactory interposing material for the 
newly constructed joint. Various kinds 
of materials were tested without success. 
In 1938, the discovery of Vitallium, an 
alloy that is inert to tissue reaction and 
strong enough to withstand constant pres- 
sure and grinding of the bony structure, 
enabied Smith-Petersen to establish his 
Vitallium mold arthroplasty of the hip.** 

Smith-Petersen originally described his 
operation in two stages.* In the first 


stage, a Vitallium mold in the form of a 
cup is introduced between the two joint 
surfaces. The presence of such a mold 
helps to limit fibrous tissue formation at 
the periarticular region and takes the 
place of the joint capsule. Fibrocartilage 
is formed over the joint surfaces. In the 
second stage, the mold is removed and 
the joint surfaces regain their function. 
Although the second stage is recom- 
mended, this has largely been abandoned 
because the patient does well with the 
mold in place. 

Vitallium mold arthroplasty of the hip 
has its limitations. In case of aseptic 
necrosis of the femoral head in fracture 
of the neck of the femur, the head of the 
femur has to be removed; therefore, the 
femoral neck is too short to hold the 
mold. Under such conditions, good re- 
sults have been obtained with the original 
Whitman or Colonna reconstruction or 
modifications of this by placing a Vital- 
lium mold on the trochanter or on the 
shaft of the femur as recommended by 
Wilson* and Smith-Petersen.® 


Types of Prostheses 
In 1950, R. Judet introduced an ac- 
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rylic prosthesis to take the place of the 
femoral head.** This prosthesis takes the 
shape of a femoral head with a stem that 
is lodged in a drilled hole through the 
femoral neck until it emerges through the 
lateral cortex of the femur, beneath the 
greater trochanter. The results of this 
operation at times have been striking and 
they have touched off a new field of in- 
terest in the technic of arthroplasty of 
the hip. 

In the past few years, over 20 types of 
prostheses have been designed and used. 
This type of operation is now generally 
called prosthetic replacement of the hip. 
The prostheses are made to replace the 
missing parts of the bony structure. 

The types of prostheses used in a total 
These 
may be divided into two groups. In the 


of 799 cases® are listed in table 1. 


first group, the stem of the prosthesis is 
transfixed to the strong lateral cortex of 
the shaft of the femur. This group is 
represented by the Judet®' and 
J.E.M. Thomson’ types of prostheses. 
In the second group, an intramedullary 
pin is extended from the prosthetic head, 
and the stress of the prosthesis is trans- 
mitted to the shaft of the femur. This 
group is represented by the Austin 
Moore,'* Frederick Thompson,'* Eicher, 
Minneapolis, Lippman, and McBride'® 
types of prostheses. The Committee on 
Scientific Investigation of the American 
Academy of Orthopedic Surgeons in a 
survey made in 1953, found a total of 
5,082 prostheses was used by the members 
of the Academy.” 

Most of the arthroplasties of the hip 
were done in patients with one of the 
following four disorders: fracture of the 
neck of the with 
aseptic necrosis of the femoral head; 


femur, nonunion or 
painful hip resulting from osteoarthritis; 
ankylosis of the hip caused by rheuma- 
toid or Marie-Striimpell arthritis; and 
congenital subluxation or dislocation of 
the hip, with secondary arthritic changes. 
The indications for arthroplasty of the 
hip are listed in table 2. 


Surgical Approach 


Two types of surgical approach to the 
hip are generally accepted. The anterior 
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or Smith-Petersen’s approach has been 
the method of choice in the past decade. 
Increasingly popular is the posterior ap- 
proach, also known as Gibson’s ap- 
proach.'®:'* In a survey made by the 
American Academy of Orthopedic Sur- 
geons in 1953, among 502 cases of arth- 
roplasty of the hip, anterior approach 
was used in 201 (40 per cent), posterior 
approach was used in 239 (47 per cent), 


Table 1: Types of Prosthesis Used in 799 Cases 


Judet 

Eicher . 

Naden-Reith 
Frederick Thompson . 
Austin Moore 
Collision 

J. E. M. Thompson 
Roger 
Nylon 
Judet, 
Minneapolis 
McBride 


Anderson 


Vitallium 


Zimmer . 
Vitallium 
Judet, 
Lorenz 


Acrylic 


Stainless Steel 


Lippman 


Others 


Total 


Table 2: Indications for Arthroplasty of the Hip 


Congenital Anomalies 
Congenital subluxation of the hip 
Congenital dislocation of the hip 


Arthritis 
Tuberculous arthritis 
Suppurative arthritis 
Traumatic arthritis 
Rheumatoid arthritis 
Marie Strumpell arthritis 
Osteoarthritis 


Epiphyseal Disturbances 
Slipping of the femoral capital epiphysis 
Legg-Perthe’s disease 


Osteochondritis dessicans 


Bone and Joint Injuries 
Fracture of the neck of the femur, fresh 
Fracture of the neck of the femur, ununited 


Traumatic dislocation of the hip 


Aseptic Necrosis of the Head of the Femur 
Secondary to fracture of the neck of the femur 
Secondary to traumatic dislocation of the hip 


Secondary to caisson disease 


Neoplasm 
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lateral and other approaches were used 
in 61 (13 per cent) .® 

The basic surgical procedure in each 
of these prosthetic replacement opera- 
tions is about the same. The difference is 
in the way the mold or prosthesis is 
placed at the desired angle and position. 
The surgeon judges the stability of the 
joint after surgery is completed. In acute 
fractures where the acetabulum is well 
preserved, the patient can probably be 
allowed early ambulation. If a great 
deal of reconstructive work has been 
done, where cartilaginous surfaces of the 
acetabulum have been removed and ex- 
tensively reamed, weight-bearing should 
be deferred. 


Complications 

Hip arthroplasty may be accompanied 
by many complications that will undoubt- 
edly delay the rehabilitation program and 
prolong hospitalization.’* Early compli- 
cations include dislocation or subluxation 
of the mold or prosthesis. This may re- 
sult from lack of adequate length of the 
femoral neck, a shallow acetabulum, or 
excessive valgus placement of the pros- 
thesis. In the posterior approach, the 
sciatic nerve may be injured at the time 
of surgery and sciatic palsy may occur. 
Occasionally, patients are allergic to the 
material used in making the prosthesis, 
especially to nylon. Other early compli- 
cations are wound infection and, in elder- 
ly patients, cardiovascular disturbances, 
thrombophlebitis, and pulmonary embol- 
ism. 

Late complications may result from 
defect of the mold or prosthesis, that is, 
fracture or erosion of the acrylic type of 
prosthesis or breaking of the mold. Over- 
stress of the prosthesis upon the bony 
structure may cause absorption of bone 
around the prosthesis, resulting in a loose 
prosthesis, varus deformity of the pros- 
thesis, and stress fracture. Trochanteric 
bursitis may occur from irritation of the 
protruding stem of a Judet prosthesis. 
Pericapsular calcification or myositis os- 
sificans, and persistent pain not relieved 
by operation, are other late complications. 


Analysis of Cases 


A review was made to study the man- 
agement of arthroplasty of the hip in 
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some of the patients that were operated 
upon between 1950 and 1954 at the New 
York Orthopedic Hospital of the Colum- 
bia-Presbyterian Medical Center. In a 
total of 76 patients, 88 arthroplasties 
were done: 37 had Smith-Petersen mold 
arthroplasty; 34 had Judet arthroplasty ; 
15 had Austin Moore arthroplasty; and 2 
had Frederick Thompson arthroplasty. 
Table 3 shows the different types of arth- 


Table 3: Types of Arthroplasty Used at the New York 
Orthopedic Hospital from 1950 to 1954 
Vitallium 
Mold 


No. of 


Frederick 

Thompson 
o. of 

Cases 


Austin 

Moore 
No. of 
Cases % 


Judet 
o. of 
Cases 


Total 37 29 39% 


roplasties performed each year in the 
past five years. Their indications are 
shown in table 4. The Smith-Petersen or 
anterior approach was used in 64 (72 per 
cent) ; the Gibson or posterior approach 
was used in 24 (28 per cent). 


Table 4: Indications for Arthroplasty of the Hip at the 
New York Orthopedic Hospital 


Congenital dislocation of the hip with 
secondary arthritic changes 

Suppurative arthritis with ankylosis 

Traumatic arthritis 

Rheumatoid arthritis 

Marie-Strumpell arthritis 

Osteoarthritis 


Slipped femoral capital epiphysis with 
secondary arthritic changes 


Legg-Perthe’s disease with 
secondary arthritic changes 


Fracture of the neck of the femur, fresh 
Fracture of the neck of the femur, ununited ... 
Dislocation of the hip, traumatic 

Fracture of the acetabulum 


Aseptic necrosis of the femoral head following 
fracture of the neck of the femur 


Aseptic necrosis caused by caisson disease 


Total 


The postoperative management in this 
series of cases varied a great deal. The 
types of postoperative fixation and the 
progress from exercises to ambulation 
differed according to the surgeon and the 
individual case. Table 5 shows the differ- 


Cases % 1 
1950 5 100 
1951 4 25 12 75 __ 
1952 13 54 10 «41 1 5 
1953 13 52 7 28 5 20 - --- 
1954 2 11 5 27 10 55 1 7 
17% 
adn 
2 
1 
1 
..... 
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Table 5: Types of Post-Operative Fixation in Arthroplasty of the Hip 
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Vitallium Mold 

No. of 

Cases % 
No fixation . , 6 17 
Balanced suspension . ; 2 5 
Wilkie boots 7 9 24 
Plaster spica 20 54 
Total . j 37 100% 


ent types of fixation used postoperatively. 
Table 6 shows the duration of immobili- 
zation in patients with Wilkie boots and 
plaster spica. The average postoperative 
days up to the time the patient was dis- 
charged from the hospital after mold 
arthroplasty was 55.9 days; after Judet 
arthroplasty, 42.6 days; and after Austin 
Moore arthroplasty, 50.6 days. However, 
if patients who had serious complications 
that delayed recovery are deducted, the 
average hospital days in mold arthro- 
plasty from the time of operation was 
50.6 days; Judet arthroplasty, 37.5 days: 
and Austin Moore arthroplasty, 42.5 
days. Figures 1 to 4 illustrate various 
types of arthroplasty. 


Table 6: Duration of Postoperative Immobilization in 
Arthroplasty of the Hip 
Vitallium Judet Austin Frederick 
Mold Moore Thompson 
No. of No. of No. of No. of 


Cases Cases Cases Cases 


Plaster of 
Paris Spica 


1 week 


to 


2 weeks 10 2 4 


weeks 4 3 3 


4 weeks 1 1 1 
and over 


Total 20 7 10 


Wilkie Boots 


week 1 1 


weeks 7 7 1 1 


weeks 1 1 


weeks 
and over 


Total 4 13 2 1 


The management of arthroplasty of 
the hip is a complicated problem. The 
factors involved are the conditions of the 
muscles around the hip before operation, 
the success of the operation, how well 
physical therapy has been carried out, 
and how cooperative the patient is. It is 
difficult to set a date as to when the 


Frederick 
Judet Austin Moore Thompson 
No. of No. of No. of 
Cases Cases Cases 
10 30 3 20 1 50 
4 11 = 
13 38 2 13 1 50 
7 21 10 67 
34 100% 15 100% 2 100% 


patient may sit or stand. In our series of 
Judet arthroplasties, one patient was on 
crutches on the 5th day and another 
on the 48th day. In order to get the 
best result from physical therapy and re- 
habilitation, the following program, 
which may be applied to all forms of 
arthroplasty, is proposed. 


Management of Arthroplasty of the Hip 
by Physical Medicine and Rehabilitation 

From the point of view of physical 
medicine, physical therapy should be 
started long before the operation. If an 
arthroplasty of the hip is contemplated, 
and the hip is not ankylosed, a strenuous 
course of range of motion and active 
resistive exercises within the limits of pain 
should be given. When the patient is 
admitted to the hospital, physical therapy 
should begin. Of course, preoperative 
treatment is not indicated in acute in- 
juries of the hip. Instructions for crutch- 
walking without weight-bearing on the 
side to be operated upon should be 
started even in those with ankylosed hips. 
For painful hip with limited range of 
motion, muscle setting exercises and ac- 
tive resistive exercises may be carried out 
to the beginning of pain. 

The physiatrist should have full infor- 
mation about the operation. He should 
know the surgical approach, the type of 
prosthesis used, and the stability of the 
joint as judged at the time of surgery. 
Physical therapy should begin as soon as 
the patient recovers from the anesthesia 
and shock of surgery. The treatment is 
divided into phases geared to meet the 
particular stage of recovery of the patient. 
The progress of treatment should be de- 
termined by the surgeon and the physia- 
trist. Customarily, the moment of ambu- 
lation and the amount of weight-bearing 
should be decided upon by the surgeon, 
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Fig. 1 — A: Osteoarthritis of both hips of 6 years’ duration in a 47-year-old white man. B: After a Vitallium 
mold arthroplasty was performed on the left hip. After the operation, the patient was in a plaster spica 
for 10 days. Active exercises were started on the 12th day; underwater exercises in a Hubbard tank, on the 
19th day; bicycle exercises, on the 22nd day; crutch-walking, on the 23rd day. Weight-bearing was per- 
mitted on the 54th day. The patient was discharged from the hospital 8 weeks after the operation. 


as they will vary in each individual case. 
The postoperative management is divided 
into three phases: static phase, when the 
patient is not ready for active motion and 
is more or less in a stage of immobiliza- 


tion; mobilizing phase, when exercise to 
increase the range of motion of the hip 
is carried out; and ambulatory phase, 
when the patient is ready for ambulation. 

Static Phase: During the static phase 
four different types of immediate man- 
agement are used postoperatively. ‘These 
are immobilization of plaster of Paris 
spica, immobilization with Wilkie boots, 
immobilization with balanced suspension 
with or without traction, and no immo- 
bilization except local dressing. The dur- 
ation of immobilization varies from one 
to three weeks. During this period, physi- 
cal therapy should include muscle setting 
exercises of all the muscles around the 
hips, knees, and ankles of both sides, and 
gentle passive flexion of the knee by 
manual support under the knee or with 
suspension slings. Moving the patella in 


all directions helps maintain patella mo- 
bility. General activity of the uninvolved 
joints may be encouraged by all con- 
cerned with care of the patient; occupa- 
tional therapy or recreational activities 
are indicated for this purpose. 
Mobilizing Phase: During the mobiliz- 
ing phase, immobilization is discontinued 
and the patient begins exercises. At the 
beginning, active assistive exercises are 
used. The patient is instructed to do ex- 
ercises while the physical therapist helps 
him perform a greater range of motion 
within the limits of pain, and at the same 
time, to eliminate part of the weight of 
the limb. When the patient can actively 
exercise himself, he is instructed to carry 
out range of motion exercises, first with 
gravity eliminated, and later, proceeding 
against gravity. The physical therapist 
supervises the exercises. After this, the 
patient is able to exercise the hip against 
resistance. The resistance may be pro- 
vided manually by the therapist or by 
mechanical devices such as pulleys and 


Fig. 2—A: Osteoarthritis of the right hip of 20 
years’ duration in a 67-year-old white man. B: 
After a Judet arthroplasty was performed on the 
right hip. After the operation, the patient was in 
oa hip spica for 16 days. Active exercises were 
started after the plaster cast was removed; under- 
water exercises in a Hubbard tank, on the 24th 
day; crutch-walking, on the 31st day; bicycle exer- 
cises, on the 44th day. The patient was discharged 
from the hospital on the 51st day. 
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Fig. 3 — A: Osteoarthritis of the left hip of 3 years’ 
duration in a 73-year-old white woman. B: After an 
Austin Moore arthroplasty was performed on the left 
hip. A plaster spica was applied for 9 days. Active 
exercises were started on the 12th day; underwater 
exercises in a Hubbard tank, on the 16th day; 
ambulation in a walker, on the 26th day; crutch- 
walking, on the 29th day; stair-climbing, on the 
43rd day. The patient was discharged from the 
hospital on the 54th day. 
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Fig. 4 — A: Simple comminuted fracture of the neck of the right femur of 5 days’ duration in a 72-year-old 
white woman. B: After a Frederick Thompson arthroplasty was performed on the right hip. No postoperative 
fixation was used. Active exercises and walking in a walker were started on the 12th day; crutch-walking, 
on the 13th day; stair-climbing, on the 20th day. The patient was discharged from the hospital 4 weeks 


after the operation. 


up-inclined 


weights, weighted boots, 
planes, or DeLorme’s table. Active 
resistive exercises may be carried out as 
soon as the patient is able to overcome 
resistance, 

The program of exercises is limited by 
the degree of activities the surgeon will 
allow the patient; therefore, the exercises 
are divided according to whether the 
patient is in a lying, sitting, or standing 
position. The position of the patient, 
however, does not affect the progress of 
exercises from active assistive to that of 
active resistive. The exercises should in- 
clude flexion and extension, abduction 
and adduction, and internal and external 
rotation of the hip. 

Abduction and adduction of the hip 
can best be carried out with the aid of 
roller skates. Strengthening of the hip 
abductors is important because this will 
provide stability to the hip. Adduction 
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is permitted only to the neutral position, 
and further adduction is discouraged. 
This is a precaution to prevent disloca- 
tion of the hip in case the acetabulum 
is shallow. 

Internal and external rotation of the 
hip takes into consideration the surgical 
approach. When the Smith-Petersen ap- 
proach is used, the joint capsule is either 
incised or excised during the operation 
and the hip is dislocated by external ro- 
tation. Since excessive external rotation 
exercises may redislocate the hip, they 
should be discouraged. In the Gibson 
approach, the external rotators of the hip 
are sectioned during the operation and 
the hip is dislocated either internally or 
externally; therefore, both internal and 
external rotation exercises should be dis- 
couraged. Limitations in rotation are 
important only during the first two to 
four weeks. When sufficient amount of 
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healing is present, the patient may active- 
ly rotate his hip internally or externally 
within the range of pain. 

These exercises should be done at least 
twice daily, under the supervision of a 
therapist, with adequate rest periods in 
This may be applied to all 
three phases in this program. 


between. 


Besides the three regular forms of ex- 
ercise, prophylactic strengthening of the 
dorsiflexors of the ankle will enable the 
patient to clear the ground while prac- 
ticing walking. The hip elevators should 
be exercised in preparation for crutch 
walking. Underwater exercises in a Hub- 
bard tank are helpful, especially when 
muscle spasm and pain prevent progress. 
The additional time that personnel must 
spend in therapy and the added cost to 
the patient prevent its use as a routine 
measure. If a therapeutic pool is avail- 
able, the patient may exercise in the pool. 
Standing or walking in water may be 
helpful as preparation to ambulation. 

Ambulatory Phase: General strength- 
ening exercises on mats to limber up the 
patient are indicated at this time. Bodily 
activities will increase the muscle 
and physical fitness. Strengthening of 
triceps and shoulder depressors is useful 
in preparing for handling of crutches. 
Parallel bars supply stationary support, 


tone 


give secure stability, and therefore easiest 
balance, for the patient when first ambu- 
latory. The patient learns to balance 
himself, walking with a three point gait, 
and walking forwards, backwards, and 
sideways. After the patient has gained 
sufficient confidence in standing balance 
and walking experience on parallel bars, 
he may proceed to practice in a walker. 
The amount of weight-bearing is to be 
When the 


patient is able to walk well in a walker, 


determined by the surgeon. 


crutch-walking may be started. Balanc- 


ing technics will precede progressive 
movement. A three point gait is pre- 
ferred. Again, the amount of weight- 


bearing is to be determined by the sur- 
the 
jigsaw in the occupational therapy work- 


geon. Bicycle exercises, the use of 
shop, or rocking-chair exercises are help- 
ful as conditioning exercises for the hip 
Before the patient is 
discharged from the hospital, stair-climb- 


operated upon. 
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ing and clearing of curbs should be 
taught. Instruction in activities of daily 
living should be given. Self-help devices 
such as hooks used as an aid in putting 
on socks and long shochorns and elastic 
shoestrings may be very helpful to the 
patient. 

During the entire course of treatment, 
the therapist constantly should be on the 
lookout for undue pain in the hip oper- 
ated upon, any change in the contour of 
the hip, or pain and swelling in the leg. 
Complications such as dislocation of the 
hip operated upon or thrombophlebitis 
in the lower extremities should be de- 
tected early. If any such changes should 
occur, the therapist must immediately 
call them to the attention of the surgeon 
or the attending physiatrist. 

It is our experience that when a patient 
is able to walk well on crutches, to climb 
stairs, and to clear curbs he should be 
discharged from the hospital. Since the 
entire program from the time of surgery 
to discharge from the hospital may be as 
short home program 
should be arranged before the patient is 
discharged from the hospital. The effect 
of progressive resistive exercises will not 
be seen for two to three months. Unless 
the patient is instructed to continue these 


as two weeks, a 


exercises as long as possible, he may lose 
what he has gained in the hospital. The 
Elgin adjustable door pulley assembly for 
home exercises is an excellent apparatus 
which may be purchased or rented. This 
equipment adjustable 
means for carrying out progressive resis- 


provides easily 
tive exercises by the patient without the 
help of a therapist. Regular follow-up 
in the office or clinic should be arranged 
by both the surgeon and the physiatrist. 


Comment 


A well-planned program in_ physical 
therapy and rehabilitation for arthro- 
plasty of the hip is imperative. The treat- 
ments mentioned are not new or revolu- 
tionary. ‘They have been used in many 
hospitals and clinics. If well coordinated 
in time and approach, they will help to 
produce better functional results. The 
progress of a patient is carefully graded. 
This program may not shorten the treat- 
ment period; on the contrary, the time 
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may be prolonged. If the patient is am- 
bulant too early, over-stress and fatigue 
may cause muscular weakness, especially 
in the hip abductors, which will delay 
the In a well-balanced pro- 
gram, the patient will have to proceed 
from one step to another, according to 
his accomplishments. The physiatrist 
shares responsibility with the surgeon in 
working cooperatively to supervise the 
program. 


progress. 


Summary 


The management of arthroplasty of 
the hip, both preoperatively and_post- 
operatively, by physical medicine and 
rehabilitation is outlined. A brief review 
in the progress of different types of arth- 
roplasty is presented. An analysis of 76 
patients with 88 hip arthroplasties at the 
New York Orthopedic Hospital of the 
Columbia-Presbyterian Medical Center 
is made. A program in preoperative and 
postoperative arthro- 
plasty of the hip is proposed. This pro- 
gram includes the static, mobilizing, and 
ambulatory phases. The program is 
graded and, if well carried out. will im- 
prove functional results. 


management of 
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Energy Requirements in Paraplegic Ambulation 


Edward E. Gordon, M.D. 


and 


Herbert Vanderwalde, R.P.T. 
New York City 


In uniform and moderate exercise 
minute oxygen uptake is constant and 
equal to oxygen consumption. The height 
to which this steady oxygen uptake may 
rise depends not only upon the intensity 
of work, but also upon the size of the 
working musculature. The ceiling to this 
height is modifiable by the individual's 
physical condition and determined by 
cardiorespiratory efficiency as well as 
blood and tissue factors. 

If maximal oxygen uptake cannot sat- 
isfy energy requirements, anaerobic 
chemical processes supply the extra de- 
mand; 


including 


breakdown 
acid, and 
finally preclude further activity, thus set- 
ting a limit for anaerobic work. 


however, products, 


lactic accumulate 
During 
this process an oxygen debt is contracted, 
which must be ultimately repaid in the 
If during 
exercise the oxygen debt exceeds a cer- 
tain determined by the 
degree of physical fitness, excess lactate 
appears in the blood. Below this critical 
blood lactate 
therefore, one can speak of an alactacid 
and lactacid oxygen debt. 


postexercise recovery period. 


critical value 


level, no rise in occurs: 


It is evident from studies on normal 
subjects that oxygen uptake and debt are 
limiting factors to sustained physical ac- 
tivity. The presence of high concentra- 
tions of blood lactate is associated with 
severely exhausting work. 

Clinical experience with the paraplegic 
suggests that muscular work is often in- 
tense. When to this observation is added 
the consideration that power is being 
supplied by relatively small muscle 
masses, one is forced to the conclusion 
that activity in any sustained form for 
many paraplegics is exceedingly stressful. 
Recently, a neuromuscular analysis of 
function available in various levels of 
spinal cord injuries has been published 
pointing out this limitation.’ In a field 
so productive of research, the physiologi- 
cal counterpart of kinesiological analysis 
has not as yet been forthcoming. In 


order to define the energy requirements 


obtaining in paraplegic activity, a study 
was undertaken to ascertain the meta- 
bolic price paid by the paraplegic for 
his mobility and its relation to what he 
can bear to pay. 


Method 


Energy cost of physical work can be 
easily derived from oxygen consumption 
studies. Limitations of this method are 
due to variations of the caloric equiva- 
lent of 1 L. of oxygen. There is only a 
t per cent difference, however, between 
the basal state and exercise when mainly 
carbohydrate is utilized. 

Oxygen uptakes were determined dur- 
ing physical activity and during the re- 
O. debt). The standard 
open method technic was used as previ- 
8 During the pursuit of 
these studies, it soon became clear that 


covery period 
ously described.” 


ambulation on level ground was the only 
work feasible for measurements of oxygen 
requirements, as this determination is 
predicated upon a suitable duration of 
uniform activity. For this purpose, climb- 
ing stairs, managing chair activities, and 
similar exertion proved too exhausting to 
maintain and did not lend themselves 
to smooth, uninterrupted rhythms of 
work; level ambulation by a 
“swing-through gait” was selected as the 
test activity. 

Eleven paraplegic patients served as 
subjects. Their clinical status and extent 
of disability are presented in table 1, 
where an attempt was made to range 


hence, 


patients within each diagnostic group in 
order of decreasing involvement. Five 
displayed flaccid paralysis of the lower 
limbs, with or without trunk involve- 
ment, resulting from anterior poliomye- 
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Table 1: Pertinent Clinical Factors at Beginning of Study. 
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Ambulating 
Patient Age Diagnosis Years Extent of Disability and Bracing With Crutches 
a. FT. 18 Poliomyelitis 6 Lowers O; trunk fl. P, ext. G; uppers G to 48 months 
N; intercostals impaired; long leg braces 
with pelvic band and Knight brace. 
D. M. 22 Poliomyelitis 3 Lowers O; lower trunk O, upper trunk N; 30 months 
long leg braces with pelvic band and 
Knight brace. 
R. W. 18 Poliomyelitis 6 Lowers O:; trunk fil. P, ext. F; long leg 36 months 
braces with pelvic band and Knight brace. 
W. D. 28 Poliomyelitis 41, Lowers O; trunk fil. O to P, ext. G to N; 48 months 
bilateral long leg braces. 
E 40 Poliomyelitis hig Lowers O; long leg brace with pelvic band. 5 years 
J. J. 44 Myelopathy, 10 Physiological level-T4; long leg braces with 10 years 
traumatic pelvic band and Knight brace. 
L. R. 32 Myelopathy, 3 Physiological level-T8; long leg braces with 30 months 
traumatic pelvic band. 
Ss. B. 31 Myelopathy, 5 Physiological level-T8; long leg braces. 48 months 
luetic and Severe spasticity. 
traumatic 
H. B. 26 Myelopathy, 31% Injury of conus and cauda equina with 24 months 
traumatic physiological level at Ll and flaccidity: 


long 


Cerebral 
Palsy 

Cerebral 

-alsy 


L. 19 


litis. Four patients had suffered : ‘ury 
to the spinal cord and showed no physio- 
logical function below the levels T4, T8, 
T8, and LI respectively. The last had 
flaccid, the others, spastic paralysis. The 
remaining two patients cerebral 
palsy. Along with a history of motor im- 
pairment since birth, they manifested a 
type of spastic paralysis of the lower ex- 
tremities consistent with brain damage. 
In one (F. P.) the upper extremities 
showed minor evidence of clumsiness, but 
no spasticity or other significant devia- 
tion from normal. They did not require 
braces for crutch ambulation, at which 
both were quite facile. The other nine 
patients with spinal cord involvement 
had been taught ambulation 2 to 15 years 
previous to the studies. 

To obviate any effects that might be 
attributed to lack of training, the sub- 
jects engaged in supervised ambulation 
in the gymnasium for 2 to 4 weeks imme- 
diately prior to the investigation. In ad- 
dition, preliminary practice runs were 
carried out to familiarize them with the 
procedures. A typical experiment was 
then run off as follows. In the basal state, 
the oxygen uptake and respiratory and 
pulse rates per minute were determined. 
The subject then rested for 10 minutes 
in the seated position and another de- 
termination of oxygen uptake per minute 
was made to provide a base line for the 


leg braces. 


Spastic 
uppers; 
Spastic lowers; 
no braces. 


involvement of 


lowers, minimal 
no braces. 


no involvement of uppers; 


recovery period. He then started ambu- 
lating at a set rate of speed on an oval 
course, measuring a total of 70 ft. The 
long parallel sides of the oval measured 
24 ft. Thus, progression in a straight line 
alternated with a turn gradual enough to 
allow a constant speed. Each time the 
subject entered a straight leg of the 
course, his rate was checked with a stop- 
watch within 4 second. The first 2 min- 
utes of ambulation served as a prelim- 
inary period allowing approach to a 
steady state; then, a timed collection of 
expiratory gases was carried out usually 
for 3 to 4 minutes, or less if the subject 
tired readily. Respiratory rates were 
counted during the collection period by 
watching the movement of a light piece 
of paper mounted at the inspiratory inlet 
of the respiratory valve. The number of 
strides per 24 ft. were also recorded in 
some experiments. At the end of the 
period of activity, the subject resumed 
his seat and immediately expiratory gases 
were collected each minute separately for 
three successive minutes (occasionally for 
four). From these fractionated samples, 
oxygen debt as an index of the anaerobic 
work could be calculated. Pulse rates 
were counted every 15 seconds for 20 to 
30 minutes from the time of cessation of 
activity. 

In addition to these measurements, in 
six subjects lactic acid levels were de- 


P. 19 — 5 
15 years 
ee 4 years 
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termined from blood derived by finger 
puncture. Samples were taken immedi- 
ately prior to ambulation, at the begin- 
ning of the recovery period, and at inter- 
vals up to 30 minutes. Lactic acid de- 
terminations were carried out according 
to the Edwards’ modification* of the pro- 
cedure of Friedemann, Cotonio, and 
Shaffer. 

In a given subject, experiments were 
made at various speeds of ambulation. 
The lowest used was 88 ft./min.: the 
highest, whatever rate could be main- 
tained up to 6 minutes as established by 
trial on a previous day (table 2 


Table 2: Average Oxygen Uptakes per Minute in Mul- 
tiples of B. MR. (M. U.) at Various Rates of Ambulation 


on a Level. 
Ft. /min. SS 106 123 141 176 194 229 282 
Poliomyelitis 
patients 
J. T. 43 44 45 4.9 
D. M. 3.5 3.4 3.9 4.5 4.7 5.2 
R. W. 3.7 4.2 43 4.5 4.8 
W. Dz 3.3 3.7 -- 
E. J. 4.7 5.6 6.2 6.1 6.6 
Myelopathy 
patients 
J. J. 4.4 3.9 
L. R. 4.2 4.8 
Ss. B 4.8 4.9 5.8 5.8 6.4 
H. B 3.7 B.7 4.9 ee | 
Cerebral palsy 
patients 
w. Bs 3.8 4.4 4.3 4.7 5.2 6.2 7.1 17.6 
Ww. L. 3.3 3.4 4.0 4.9 5.9 6.7 
M. U. Working O2 Uptake/Min. 
B. M. R. 
Results 


One would expect variations in maxi- 
mal speed attained from individual to 
individual on the basis of functioning 
musculature. Table 2 presents confirma- 
tion of this prediction in a general way. 
The most severely involved (J. T. and 
J. J.) are at the low end of achievement; 
the subjects with cerebral palsy, who re- 
tain good trunk and fair leg control, 
reached the highest speeds. (Subject 
W. D. is only an apparent exception as 
he was not tested beyond the rates indi- 
cated). The relationship of maximal 
speed and residual muscle mass is also 
illustrated in the group with myelopathy: 
H. B. with a physiological level at L1 
achieved 194 ft./min.; while J. J., with 


a T4 lesion, could never exceed 106 
ft./min., and then for no more than 214 
minutes. The other two subjects were in 
an intermediate position. 

Oxygen Uptake per Minute During 
Ambulation: Since oxygen uptake ex- 
pressed in cubic centimeters per minute 
is a function of size of the subject as well 
as the intensity of work, for comparison 
among many individuals it is better ex- 
pressed in terms of metabolic units 
M. U.).® These units represent the 
working oxygen consumption per minute 
in multiples of the basal consumption: 


Working Oy» uptake/min. 
B. M. R. 


Table 2 compares the metabolic activi- 
ties during different speeds in the same 
individual, and between different indi- 
viduals progressing at the same speed. 
Even at speeds of 88 ft./min., the metab- 
olic work is three times the basal or 
more in all subjects. At higher speeds, 
the metabolic rate approached a level 
five to seven times basal metabolism. In 
a general way, the increments of change 
in oxygen uptake per minute follow a 
linear relationship with increasing speeds 
of ambulation. 

The second comparison mentioned 
suggests that the greater the extent of 
lost function, the greater the expenditure 
of energy required to maintain the same 
speed. In the poliomyelitis group, the 
values for metabolic units fall in a de- 
scending order, with one patient (E. J.) 
a glaring exception. The values for the 
cerebral palsy group are also consistent 
in this regard. The group with transverse 
myelitis is also indicative, although one 
patient (S. B.) represents a deviation. 
In general, then, the metabolic results 
are in harmony with what anyone work- 
ing with the disabled knows: the greater 
the motor impairment, the greater the 
effort and the less the output. The 
exceptions are interesting and instructive, 
for it would appear that other’ factors 
exert an influence upon energy require- 
ments. 

The subject with the least motor in- 
volvement in the poliomyelitis group 
E. J.) had one of the highest expendi- 
tures. He was the oldest (40 years) and 
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heaviest. The other four ranged in age 
from 18 to 28 and were not overweight. 


The ages of the two patients with a 
physiological level at T8 were similar 
and both had roughly the same duration 
of disability (table 1); however, they 
differed in two respects. One subject 
(S. B.) wore bilateral long leg braces 
without a pelvic band, while the other 
(L. R.) derived more stability from a 
pelvic band. In addition, the former pa- 
tient displayed a severe degree of spastic- 
ity which occasionally caused postpone- 
ment of the experiment to another day. 
For these two reasons, he could have had 
a wasteful expenditure of energy which 
contributed nothing to progression. 


On the basis of this small series, it 
would appear that, aside from residual 
physiological function, metabolic require- 
ments in ambulation may be modified by 
age, weight, degree of spasticity and, 
most important because the most amen- 
able to treatment, stability afforded by 
bracing. Further evidence will be ad- 
duced regarding the favorable effect of 
bracing upon metabolic requirements. 


Oxygen Debt: Oxygen debt in terms 


of metabolic units is presented in table 5, 
obtained simply by dividing the found 


oxygen debt by the total ambulation 
time, and this result, again, by the 
B. M. R. All of the severely involved 


individuals in the myelopathic group 
(levels T4 to T8) had contracted rather 
large oxygen deficits even at 88 ft./min. 
In the poliomyelitis group two patients 
(J. T. and E. J.), as expected, stood high 
in the list. The value for one (R. W.) 
at 88 ft./min. appears to be in error con- 
sidering those at other speeds. At maxi- 
194 to 282 ft./min.), the 
increases above basal in four subjects 
(E. J., J. J.. S. B., and F. P.) were about 
2 and for one patient (J. T.) about 1.5. 
With increasing speeds, the curve of 
ascent of oxygen requirements per min- 
ute often rose steeply. Since the curve of 
aerobic work was linear, this implied a 
greater proportion of anaerobic work 
(Oz debt) as physical activity increased. 
In normals at high levels of physiological 
work, the increments in oxygen debt 
have also been shown to follow a steeply 


mum speeds 


ascending curve, but this occurs with 
running at 880 ft./min. (10 mph).® 


Table 3: Average Anaerobic Work per Minute 
in Metabolic Units.* 


Ft. /min. 88 106 123 141 176 194 229 282 
Poliomyelitis 

subjects 

1.2 0.8 1.0 1.4 

D. M. 0.4 0.4 0.6 0.4 0.7 0.8 

RW. 0.7 0.6 0.6 0.7 0.9 

W. D. 0.3 0.4 

BE. 2. 0.9 13 
Myelopathy 

subjects 

J. J. 1.5 1.8 

L. R. 1.0 - 1.6 

Ss. B. 14 14 2.1 35 

H. B 0.5 0.6 0.7 1.1 1.3 
Cerebral palsy 

subjects 

¥.. P. 0.4 0.4 0.5 6.3 6.6 1.1 1.2 1.6 

We. En 0.2 0.4 0.3 0.6 0.7 1.2 


*Average Oz debt./min. 
B. M. R. 


Table 4: Observed Values of Average Oxygen 
Consumption per Minute in One Patient (W. D.) 


4 
a*, 
38 
22 
3 
ate ae <u aS 
123 4.90 4.90 810 
123 3.10 5.10 R44 +4 
141 4.78 4.78 840 
141 2.72 4.72 952 +13 
150 4.80 4.80 882 
150 2.67 4.67 908 +3 


*Oz consumption/min. was measured during 5 
min. of ambulation by collection of expired air 
over the entire period of activity or excluding the 
first 2 min. 

The second of each pair of experiments cor- 
responds to the pattern used in this study. 


Total Oxygen Requirements During 
Ambulation: It is obvious that oxygen 
uptakes alone give partial assessment of 
the energy requirements in such a high 
level activity as paraplegic ambulation. 
The anaerobic components (Oz, debt) 
during activity in these subjects were 
sizeable (table 3). For example, along 
with the high oxygen uptakes per minute, 
those most severely involved (J. T. and 
J. J.) and those handicapped in other 
respects already mentioned (E. J. and 
S. B.) tended to develop the highest oxy- 
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gen debts at the same speeds. Hence, a 
serious error would be introduced if oxy- 
gen debts were neglected in the determi- 
nation of oxygen requirements. To re- 
duce the values to comparable terms, 
total oxygen requirements up- 
take/min. plus Oy debt./min.) during 
ambulation calculated and 
pressed in metabolic units. This calcula- 
tion presented a difficulty, arising from 
technical demands of the experimental 
procedure in respect to the consideration 
of steady state. 


were CX- 


The total oxygen requirement must be 
derived for the total time of activity, that 
is, during the 2-minute preliminary 
period plus the timed collection pe- 
riod. Since the collection of expired 
air begun after the preliminary 
period, values for average oxygen uptake 
per minute actually apply only to the 
duration of ambulation after the first 2 
minutes. These values may be higher 
than actual minute uptake for the first 
2 minutes, when aerobic work is steadily 
rising toward a maximum. On the other 
hand, oxygen debt applies to the entire 
duration of work including the prelimi- 
nary 2 minutes; in fact, a preponderant 
proportion of anaerobic work may occur 
in this time. For purposes of calculation, 
therefore, the total time already 
fixed, extending from the beginning of 
the preliminary period to the end of 
ambulation. Since the measured oxygen 
consumptions per minute were applied 


was 


was 
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to the first 2 minutes as well, the result- 
ing calculations of total oxygen require- 
ment probably erred on the high side. 
To ascertain the degree of error so 
obtained, several paired experiments 
were carried out in one subject (W. D.) 
in whom oxygen uptakes during ambu- 
lation were measured either from the be- 
ginning of activity or after the end of 
2 minutes of activity. The total duration 
of activity remained invariable. Table 4 
shows the average oxygen uptake per 
minute determined by these alternative 
methods at three different rates of speed. 
As predicted, the average values are 
higher when determinations exclude the 


Table 5: Average Total Oxygen Requirements at Various 
Speeds Calculated from Aerobic plus Anaerobic Oxygen 
Consumptions.* 


106 123 141 176 194 229 282 


Ft. /min. 


Poliomyelitis 


subjects 

5.56 5.2 5.5 6.3 

D. M. 3.9 3.8 4.5 5.2 5.4 6.0 — 

R. W. 4.4 4.8 4.9 5.2 5.7 - 

Ww. D. 3.6 4.1 

E. J. 5.6 6.4 7.5 7.3 8.3 
Myelopathy 

subjects 

J. J. 5.9 5.8 

L. R. 5.2 6.4 

Ss. B 6.2 6.3 7.0 7.9 8.9 

H. B 4.2 4.3 5.6 6.4 6.7 _ 
Cerebral palsy 

subjects 

y. P. 4.2 4.8 4.8 5.0 5.8 7.3 8.3 9.2 

WwW. ke 3.5 3.8 4.3 5.5 66 79 — 


*Obtained by addition of corresponding values 
of tables 2 and 3. 


Table 6: Concentrations of Blood Lactic Acids up to One-Half Hour after Activity 
(Arranged in Magnitude of Oxygen Debts). 


Rate, Oe debt, __ Lactic Acid (mg. %) Minutes after Activity. — O2 Requirement, 
Subject Ft. / min. Ce. Resting 0-1 1-3 3-5 5-8 8-12 12-16 16-20 20-30 M. U. 
y. P. 150 310 13 10 10 «24 10 9 5.0 
Py. P. 123 390 25 25 27 26 19 13 4.8 
W. L. 202 490 17 15 24 18 14 13 20 5.2 
F. 176 540 13 12 13 16 22 12 5.7 
Ww. D. 150 650 23 13 15 14 20 «#16 4.4 
W. L. 202 730 26 30 290 ll 23 2 6.5* 
Ww. L. 238 940 23 19 25 30035 7.5 
J.T. 150 940 13 75 8663 6.4 
Ss. B 88 1300 8 43 38 31 31 37 6.3 
Ss. B 123 1350 10 83 44 40 33 6.8 
Ss. B &8 1460 13 34 31 27 25 6.0 
F. P 282 1480 25 64 60 52 4031 9.2 
s. B 141 1690 19 60 70) «65 62 50 8.2 
E. J. 202 1760 21 47 31 22 8.3 
Ss. B 176 1890 40 «77 70 67 75 8.9 


*Equivalent to 1250 ce./min. 
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first 2 minutes, but, except at 141 
ft./min., are within experimental devia- 
tions. It is felt that no great error is in- 
troduced by the assumption that the 
average oxygen minute uptake as de- 
termined may be applied to the entire 
work period; therefore, average total 
oxygen requirements for ambulation were 
calculated as follows: 


M. U. 


Table 5 compares the oxygen require- 
ments in metabolic units in all individu- 
als at various speeds. Metabolic activity 
was generally 4 to 5.5 times that of basal 
at low speeds and, in many cases, ap- 
proached a level 6 to 8 times basal at 
speeds of 176 to 229 ft./min. 


Blood Lactic Acid: In six subjects, 
blood lactic acid concentrations were fol- 
lowed immediately after activity up to 
30 minutes. When the findings are ar- 
ranged in ascending order of magnitude 
of oxygen debts, it will be seen that the 
blood lactic acid levels also follow the 
same general pattern (table 6). Thus, 
up to oxygen debts of 650 cc. there are 
no well-marked elevations. Above 700 cc. 
excess lactic acid appears in the blood, 
the degree roughly paralleling the anae- 
robic work. One subject (E. J.) repre- 
sented a minor deviation in that, with a 
debt of 1,700 cc., instead of 60 to 70 mg. 
per 100 cc., the greatest rise encountered 
was 47 mg. per 100 cc. A female subject 
(J. T.), developed lactate levels at 940 
cc. seen in the others with debts of 1,500 
cc. or over; she had involvement of the 
respiratory musculature. In spite of in- 
dividual differences, it may be tentatively 
suggested that, at least in our subjects, 
alactacid oxygen debts occurred up to 
the magnitude of a 650 cc. deficit; above 
this level, extra lactic acid invariably 
appeared in the blood. 

The relationship of rise of blood lac- 
tate to total oxygen requirement per min- 
ute has been investigated in normal in- 
dividuals. Those accustomed to physical 
exertion will begin to show lactacid debts 
when the oxygen requirements reach 
2,000 cc. per minute.® As our subjects 
were also accustomed to physical activity, 
they may be compared to them. In the 


of Average Total O, Requirement = 4Y: 
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last column of table 6, the oxygen re- 
quirements in metabolic units have been 
entered; these figures suggest that para- 
plegics develop lactacidemia when the 
demand exceeds 6 M. U. or 1,250 cc. of 
oxygen per minute. Assuming a 70 kg. 
man with a muscle mass of 28 kg., a 
lactacid debt is contracted when oxygen 
requirements reach 72 cc. per minute 


O. uptake/min. + Av. O, debt/min. 


B. M.R. 


per kilogram of body weight. According 
to our figures, assuming two-fifths to one- 
third residual musculature, the para- 
plegic would be represented by 110 to 
130 ce. per minute per kilogram. This 
discrepancy results probably because the 
latter is more highly trained for activity 
and, consequently, by ability to meet 
large oxygen debts, displays maximal 
adaptation to great physiological stress. 

Pulmonary Minute Volume: In view 
of the partial impairment of the costal 
respiratory mechanism in some of our 
subjects (particularly J. T., J. J., L. R., 
and S. B.), the pulmonary ventilation 
per minute was examined in relation to 
the intensity of metabolic activity. Ordi- 
narily, a linear relationship exists be- 
tween rising oxygen uptake per minute 
and pulmonary ventilation per minute. 
In this respect, our findings do not differ, 
if allowances are made for considerable 
individual deviations. The interesting 
point, however, is the steepness of ascent 
(slope) of the line relating rise of pul- 
monary ventilation per minute with each 
unit rise in oxygen uptake. In all sub- 
jects with intact costal musculature, the 
slopes were roughly unity or less. In two 
patients with impaired costal muscula- 
ture (S. B. and J. T.) the slopes were 
definitely above unity, 1.2 and 1.5 re- 
spectively. This would indicate a larger 
ventilatory volume per 1,000 cc. of oxy- 
gen absorbed, and consequently a low- 
ered ventilatory efficiency. The lowest 
slopes were attributed to the two subjects 
with cerebral palsy. 


Basal Metabolic Rate: With loss of up 
to two-thirds of the total muscle mass in 
our poliomyelitis victims, it was thought 
of interest to present these determinations 
related to the standards calculated from 
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the height-weight formula. In each in- 
dividual 5 to 10 determinations of 
B. M. R. were made, with only an occa- 
sional subject deviating from the mean in 
one observation by over + 10 per cent. 
Table 7 presents height, weight, B. M. R., 
and average measured oxygen consump- 
tion per minute for each subject. In the 
five poliomyelitis subjects there was ex- 
cellent correspondence between the 
Table 7: Data for Determination of B. M. R. 

Av. Ov 

Cons.,* 

Ce. /Min. 


Height, Weight, 
n. Lb. 


Subject 
D. } 
R. 


*Actually determined. 


mean determined and predicted values: 
—3 per cent, 1 per cent, 
In the pa- 
tient with flaccid paralysis caused by a 
lesion of the cauda equina (H. B.), the 
found B. M. R. The 
other subjects with cord injuries gave 
—14 per cent, +7 per cent, —2 per 
cent; and the individuals with cerebral 


7 per ¢ ent, 


—4 per cent, + per cent. 


was 2 per cent. 


palsy presented values of 
and +11 


14 per cent 
Evidently at rest 
spasticity does not share in the influence 
upon B. M. R., nor does atrophy of large 
muscle masses invalidate the predictions 


per cent. 


based upon surface area. 

It has been estimated that in a “stand- 
ard man” at rest the contribution to the 
B. M. R. by muscle tissue is 84 cc. 


minute.® 


per 
In our subjects, one may expect 
a maximum reduction in B. M. R. of 


May, 1956 
about 20 per cent, but there are two 
compensating factors. Reduction in body 
would contract the predicted 
value; hypertrophy of residual muscle 
would tend to raise B. M. R. The esti- 
mate of 20 per cent deviation is, there- 
fore, untenable both in theory and fact. 

Influence of Bracing: Because one pa- 
tient (J. T.) had observed more facility 
with a back brace, energy requirements 
were obtained with and without a Knight 
extension to the pelvic band. Table 8 
compares the metabolic activity in four 
paired experiments under these two cir- 
cumstances. Their sequence was switched 


weight 


to avoid the influence of training upon 
the results. In every respect, energy cost 
debt with the 
Knight extension brace than without one. 


and oxygen were less 
In short, absence of the spinal brace must 
be replaced by an excess expenditure of 
energy equivalent to the subject’s 
B. M. R. The other example of extra 


work in the absence of adequate bracing 
has already been pointed out. 


Discussion 


This study was not designed to estab- 
lish the heroic quality of exertion im- 
posed by ambulation upon many para- 
plegics. Clinical observation has already 
given rise to the opinion that prescription 
of such an activity must be tempered 
with common sense, an attitude recently 
expressed succinctly.’ From this point of 
view, it is disconcerting to read in the 
progress notes of one patient (J. J.), 
written a short time after his injury nine 
the 
patient finally succeeded in mounting a 


step after a terrific struggle”! 


years ago, “(After several wecks) 


As a prac- 
tical aside, this patient now only ambu- 
one-half hour daily to maintain 
physiological balance. Reference to table 
) will indicate the reason: progression at 


lates 


merely 88 ft./min., raises his physiologi- 


Table 8: Oxygen Consumption and Requirements per/Minute and Oxygen Debts in J. T.* 


Bracing Oz Cons. /Min. 


without Knight 914 Ce. 
with Knight 
with Knight 


without Knight 


*Rate of ambulation was 8&8 ft./min 


Os Requirement /Min. Oc Debt 


1180 6.8 M. U 
996 Ce. 5.7 M. 
902 Ce 5.2 M. 


1080 Ce. 6.2 M. 


and. 
| 
64.5 102 174 —4 
69 128 223 1 
71 147 266 +1 
D. 74 158 255 3 
E. J 72 169 234 7 
J.J 68.5 181 245 2 
L. R 72 134 234 +7 
Ss. B. 69 151 207 14 
H. B. 72 130 245 2 
59 96 216 +11 
Dae 
3/12 862 
3/16 608 
3/23 3 606 
8/30 812 Ce. 913 
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cal work to six times that of basal, a level 
impossible to maintain. 


Nor was this study undertaken to abol- 
ish the practice of ambulation. This 
statement would be superfluous were it 
not for the possibility of misinterpreta- 
tion. Its purpose is to define more clearly 
the physiological consequences of ambu- 
lation, in line with the sound medical 
practice of understanding not only the 
positive contributions of a therapeutic 
agent, but also its disadvantages and its 
dangers. 


Many factors contribute to difficulty in 
ambulation. Age and weight have al- 
ready been pointed out; motivation is a 
less tangible one. Inherent agility and 
coordination will undoubtedly continue 
to upset predictions based on purely ana- 
tomical reasoning. Economy of motion, 
particularly vertical motion, must influ- 
ence working metabolism. This factor 
forms the subject of a future research. 
The integrity of exteroceptive and enter- 
oceptive systems are certainly important, 
but it is difficult to say whether these fac- 
tors shared in distinguishing the polio- 
myelitis from the myelopathy victims in 
this study. The degree of spasticity has 
already been mentioned as aggravating 
difficulty in ambulation. Bracing is an- 
other important factor. The pattern of 
the stride must also be of significance in 
contributing to the metabolic cost, but 
this was not studied. By far the most sig- 
nificant factor is the amount of non- 
functioning neuromuscular apparatus. 
Taking the nine subjects without compli- 
cating factors, on the basis of the de- 
termined M. U. at 88 and 141 ft./min., 
one can place them in the following 
order: J. J., J. T., L. R., H. B., D. M., 
F. P. and R. W., W. L., W. D. Table 1 
discloses a fair parallelism between this 
arrangement and extent of physiological 
loss. Perhaps the position of the para- 
plegics toward the beginning of the series 
(J. J.. L. R., and H. B.), denotes the 
disadvantage resulting from lack of pe- 
ripheral sensation, inasmuch as some of 
the subjects with poliomyelitis fared bet- 
ter with equally large truncal deficits, or, 
perhaps from involvement of respiratory 
muscles. 


In many subjects, long-maintained am- 
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bulation was prohibitive even at low 
rates. One subject (S. B.) showed a rise 
6 to 9 times basal (severe work) over a 
range of 88 to 176 ft./min. (table 5) ; 
and further demonstrated his difficulty 
by the fact that, even at the lower speeds, 
a lactacid debt was accumulated (table 
6). From a practical point of view, it 
was noted that only W. L., F. P., H. B., 
W. D., D. M. and R. W. could maintain 
low speeds (88 to 123 ft./min.). As 
shown in table 5, this would set the criti- 
cal limit separating these individuals 
from the rest at about 5 M. U. of total 
oxygen requirements per minute (4 
M. V. in terms of Oz uptake per min.). 
Limits in terms of metabolic activity re- 
ceive further validity from the fact that, 
while those subjects competent in ambu- 
lating 88 ft./min. could achieve 194 
ft./min. or higher (W. D. excepted for 
lack of data), they could not sustain a 
steady state. This rate invariably oc- 
curred at an oxygen requirement of 
6 M. U. Further powerful support for 
the existence of a ceiling for sustained 
ambulation at 5 to 6 M. U. is derived 
from an entirely independent source. 
Lactacid debts (table 6) were always as- 
sociated with an energy requirement of 
5 to 6 M. U. or over. This observation 
concurs with the metabolic data and ex- 
plains why ambulation could not be 
maintained in our subjects when energy 
cost rose to this level: a lactacid debt 
and steady state are mutually exclusive 
for sustained activity. 


In this light, insistence upon ambula- 
tion even at 88 ft./min. as the usual 
means of progression is unrealistic for 
J. T., E. J., J. J., L. R., and S. B. Indeed, 
these individuals were far more often 
seen in than out of their wheelchairs. On 
the other hand, the association of an 
alactacid debt with moderate speeds of 
ambulation in F. P., W. L., and W. D. 
coincides with the fact that they utilized 
crutch walking exclusively, and would 
indicate encouragement of ambulation in 
similarly handicapped individuals. 


These figures, moreover, illustrate how 
the paraplegic “makes haste slowly.” 
Physiological work is high; physical pro- 
gression is slow. Translating the values 
here found in terms of normal activity,® 
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at the lower speeds most of the paraple- 
gics were expending energy at the rate 
of 352 ft./min. or more; at higher speeds, 
over 440 ft./min. The more competent 
subjects at lower ambulation rates were 
working physiologically at 308 ft./min.; 
at higher speeds, 352 to 440 ft./min. In 
subjects with intact musculature, walking 
at 440 ft./min. presents no great stress 
and can be long maintained barring car- 
diorespiratory impairment; however, it 
must be recalled that, in paraplegics, the 
main contribution to muscular activity 
is by the relatively small muscle mass of 
arms. Assuming in a 70 kg. man a total 
muscle mass of 28 kg., in paraplegics the 
metabolic turnover is probably taking 
place in two-fifths to one-third of this 
total, even allowing for hypertrophy of 
the upper limbs. Calculated as metabo- 
lism per kilogram of muscle mass, an ac- 
tivity costing 5 M. U. would represent 
0.25 M. U. per kilogram of leg muscle 
in normal men: in paraplegics, 0.45 to 
0.52 M. U. per kilogram of muscle. The 
load is two times higher for the arms 
than for the legs, and for musculature 
ill adapted to bearing weight at that. 


On the basis of activity per unit of 
muscle mass, similar levels of anaerobic 
work determine the appearance of lact- 
acidemia both in normals and in our sub- 
jects. Well-trained athletes show excess 
lactic acid in the blood at the critical 
level of 2 to 2.5 L. of oxygen debt,® or 
89 cc. per kilogram of muscle. -(This 
value is probably higher as the total of 
28 kg. of muscle did not contribute to 
the debt). It will be recalled that in our 
paraplegics an oxygen deficit of 700 cc. 
was associated with lactacidemia; there- 
fore, at least the lower limit for the ap- 
pearance of lactic acid would be 63 to 
76 cc. per kilogram, a good agreement 
with the normal figure. This correspon- 
dence demonstrates that one of the lim- 
its to sustained physical activity (lactacid 
debt) is universally applicable to muscles 
of all limbs and operates in athletes and 
paraplegic individuals alike. It also in- 
dicates that the relatively smaller lact- 
acid debt tolerated in paraplegics is only 
apparent. 


Aside from the lactacid oxygen debts 
limiting ambulation on a practical basis, 
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cardiovascular events must also be con- 
sidered. As oxygen consumption rises, 
cardiac output is also augmented by the 
same degree, for a linear relationship ex- 
ists between the two.'® Assuming a nor- 
mal volume output of 4 L. per minute, 
the stress upon the heart, particularly in 
the older age group, to maintain a flow 
of 16 to 28 L. per minute (4 to 7 times 
normal) must receive serious attention by 
practitioners. 

Any device that tends to reduce this 
stress would be useful. Among the argu- 
ments advanced for or against minimal 
bracing, to our knowledge none has con- 
sidered the influence of bracing upon 
energy requirements. Evidence has been 
presented which indicates that a mechan- 
ical component of proper bracing may 
be worth 1 M. U. saved. 

Aside from the obvious inferences to 
be drawn from these findings in respect 
to cardiac and pulmonary disease, crutch 
ambulation has other metabolic implica- 
tions in the field of rehabilitation. The 
lower limb amputee is commonly in the 
aging group. From the point of view of 
stress, along with other considerations of 
equal importance, a prosthesis is prob- 
ably preferable to crutch ambulation. 
Exploration of the metabolic turn-over 
of ambulation in the amputee would be 
illuminating. Another problem is pre- 
cise definition of the oxygen requirements 
of a swing-to as compared to a swing- 
through gait. Though slower, the former 
is probably less demanding and may be 
prescribed with more confidence in appli- 
cable circumstances were the metabolic 
cost known to be lower. 


Summary and Conclusions 


Oxygen uptakes and total require- 
ments per minute, oxygen debts, effi- 
ciency, and blood lactic acid concentra- 
tions during ambulation were studied in 
11 subjects with paraplegia caused by 
poliomyelitis, spinal cord injury, or 
brain damage. In ambulating by swing- 
through gaits at rates ranging from 88 
to 282 ft./min., energy requirements per 
minute were found to be at least 3.5 
times, and often 5.5 to 8 times, the basal 
rate. Both correlation of clinical findings 
with observed energy requirements and 
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analysis of alactacid and lactacid oxygen 
debts substantiate the fact that the ceil- 
ing for sustained paraplegic ambulation 
is between 5 and 6 M. U. of expenditure 
(5 to 6 times B. M. R.). Efficiency of 
progression is low; in metabolic terms 
healthy individuals for the same costs 
could walk 264 to 484 ft./min. The 
magnitude of energy costs at a given 
speed mainly reflected the degree of 
motor loss. Other significant factors ap- 
pearing to affect costs unfavorably were 
increasing age and, particularly, inade- 
quate bracing. All but two subjects, and 
these at low speeds of progression only, 
developed significant oxygen debts. Lact- 
acid debts apparently occurred when 
oxygen debts rose above 700 cc. This 
depended mainly on the extent of dis- 
ability and speed of ambulation, and al- 
ways coincided with an expenditure of 
6 M. U. The limited absolute capacity 
for anaerobic work in paraplegics de- 
pends on the small muscle mass of the 
arms but relatively approaches the ath- 
lete’s tolerance. Paraplegic ambulation 
ranges from moderate to hard work and 
must be judiciously prescribed. 
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The Relationship of Function to the Microscopic 
Structure of Striated Muscle: A Review 


Herman E. Mautner, M.D. 
Brooklyn, N. Y. 


There are 434 muscles in the human 
body, which constitute 40 to 45 per cent 
of the adult body weight and amount to 
about 250 million individual 
fibers. Seemingly simple activities like 
standing and walking demand coordina- 
tion and organization of these fibers in 
a pattern which, together with their in- 
nervation, present a picture of such 
complexity that it defies imagination. 

Muscle tissue that generates 
also generates tension. We 
customed to deal with such expressions as 
isotonic concentric contraction, in which 


muscle 


motion 
are ac- 


isotonic apparently stands for tension, 
concentric for direction, and contraction 
for shortening. We also deal with the 
expression isotonic excentric contraction, 
in which isotonic again stands for tension, 
for direction and contraction 
—for what? We speak of 
contraction. Here isometric apparently 
stands for dimension, which remains un- 
changed, and contraction necessarily for 
tension. 


excentric 
isometric 


The dictionary defines tension as the 
act of stretching and as pertaining to 
stretch. Do we always use it only with 
regard to stretch? In our usage, is it 
capacity or spark? Moreover, in scan- 
ning the literature, from time to time, 
one encounters a sentence implying that 
stretch, elongation, or relaxation are the 
active motions of the muscle. 

The microscopic structure of striated 
muscle and its relationship to contrac- 
tion, stretch, and relaxation will be re- 
viewed and discussed in this paper. 


Muscle Structure 


Grossly, muscle consists of fibers banded 


together, 20 to 100 or more, into a pri- 


mary bundle. Several of these bundles 
form the secondary bundle, and a group 
of these secondary bundles, the tertiary 
bundle. Connective tissue that 
and holds together the larger bundles is 
called the epimysium, which sends sheaths 
of connective tissue between the secon- 


covers 


dary bundles, called perimysium, and this 
sends sheaths between the primary bun- 
dles. These latter sheaths thin out still 
further until a thin membrane remains, 
called endomysium. The connective tis- 
contains elastic fibers, mesodermal 
cells, blood, and lymph vessels, except for 
the endomysium, where the presence of 
lymphatics is still problematic. 

The individual muscle fibers consist of 
three parts: the myofibril or sarcostyle 
which is the contractile matter; the sarco- 
plasma, within which the contractile 
matter moves back and forth, and the 
sarcolemma, the encasement of both. 


The Myofibril 


sue 


The principal cytoplasmic constituent 
of muscle fiber is the myofibril. There is 
a large number of them in each fiber, all 
longitudinally parallel and cross-striated. 
In vertebrates the fibril is 0.5 to ly 

micron) thick and seen in the ordinary 
light microscope consists of rows of dark 
and light bands, which account for the 
cross-striation in the fiber. 

The dark bands are the Q bands 

Querscheibe in German), the light are 
the J bands. These J bands are bisected 
by the Z membranes (Zwischenscheibe 
in German), which are of great impor- 
tance as will be brought out subsequently. 
Of lesser importance is a line that bisects 
the Q band and is called the M line or 
Mittelscheibe. 

A more lucid picture of these structures 
is obtained by observation in polarized 
light, where only substances that have 
the property of anistropism or birefrin- 
gence be seen to glow. Skeletal 
muscle possesses this quality. The dark 
Q band glows in polarized light, and 
therefore is called the anisotropic or A 
band. In polarized light, the J band be- 
comes the dark band and is called the I 
or isotropic band. 


may 


Read at the meeting of the New York Society 
of Physical Medicine and Rehabilitation, New York, 
January, 1955. 

Assistant Clinical Professor, Physical Medicine 
and Rehabilitation, New York University College of 
Medicine; Flower and Fifth Avenue Hospitals. 
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In order to avoid confusion, A and I 
will be the denominations most fre- 
quently mentioned here. The fibril there- 
fore consists of a row of Z lines, half of 
an I band, half of an A band, an M line, 
the other half of an A band, half of an 
I band, and a Z line (fig. 1). 

The Z line is supposedly densely ad- 
herent to the sarcolemma and built of 
more solid material. It lends stability 
to the structure, localizes damage to an 
area between the two Z lines, and helps 
in the transmission of impulses from the 
sarcolemma to the contractile matter. 

Krause, as quoted by Adams, 
Denny-Brown and Pearson, has intro- 
duced the following concept of muscular 
structure: Myofibrils are built of discs 
arranged in coin fashion. Each disc con- 
sists of Z, half an I, a whole A, another 
half an I, and another Z. Such a section, 
called the sarcomere, is 0.002 mm. thick 
and 25 times as large in diameter. 
authors deny the presence of 
An oil drop has been 


Some 
such divisions. 


observed moving up and down a myo- 


fibril for a distance longer than 0.002 mm. 
Teased apart, frog muscle fibrils con- 
tracted for quite a distance within the 
sarcolemmal sack. However, the exis- 
tence of sarcomeres according to Krause 
has been generally accepted — the idea 
of compartmentation of the fibril into 
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identical units with a common nerve and 
blood supply, where identical chemical 
processes occur simultaneously, as in a 
row of test tubes. 

Chemically, micro-incineration of fixed 
striated muscle fibers has yielded a heavy 
white ash in the A band that contained 
calcium and magnesium and a light 
bluish ash in the I band that contained 
a larger concentration of potassium. 

From ultraviolet microscopic studies, 
evidence has been adduced that adeno- 
sine compounds are concentrated in the 
I bands. In this experiment there was 
strong absorption in the wave lengths 
2400 to 2950 A. The substances in 
muscle that show absorption at this fre- 
quency are the purine derivatives such as 
adenylic acid and adenosine triphosphate. 
After strong contraction material dif- 
fused into the A band, and the latter 
became swollen. 

Numerous attempts have been made 
to measure the sarcomere and its con- 
stituents during different states such as 
during rest, stretching, or contraction. 
It was found that during so-called rest, 
the A band measured 1.37 », and the I 
band 0.81 ». During isometric contrac- 
tion the corresponding measurements 
were 1.13 » for the A and 1.05 » for the 
I. The sarcomere remained constant in 
its length, but the A band shortened by 
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18 per cent and the I band lengthened 
by 28 per cent. 

During isotonic contraction the sarco- 
mere shortens and the I band disap- 
pears. Its place is taken by a thickened 
and swollen A band. 

Frog muscle fibers thrown into violent 
tetanic contraction shortened to less than 
60 per cent of their length. In this case 
the stained fibers showed tightly packed 
half A,Z, half A parts. In the living 
muscle of the tadpole a tetanic contrac- 
tion of the whole fiber was induced. The 
obliteration of the I band occurred when 
the fiber was shortened 40 per cent. If 
shortening of less than 25 per cent oc- 
curred, a relative narrowing of the I 
band resulted. 

Assuming that these measurements are 
correct, then contraction consists of two 
parts, one dimensional and one tensional. 
Che dimensional part may be fractional 
and so seems removed from the jurisdic- 
tion of the “all-or-none law.” The ten- 
sional part stays within this law, using 
up maximally with each facilitation all 
available fuel. 

Contraction literally means to draw 
together, to shorten. Since it encom- 
both tension and dimension, at 
times it leads to seemingly contradictory 
expressions. For instance, in isotonic 
contraction it is used dimensionally, in 
isometric contraction tensionally. The 
use of the expressions “shortening under 
tension” and “tension in isometry” would 
obviate this contradiction in semantics. 

In both concentric and excentric 
traction, muscle and §fasciculi 
shorten under tension. But in concentric 
contraction the load is overcome and the 


passe 


con- 
fibers 


muscle as a whole shortens, while in the 
the the 


muscle as a whole 


contractior , load is 
and the 


lengthens in deceleration. 


excentric 
stronger, 
“Shortening 
under tension” and “lengthening under 
tension” seem semantically clearer. 
Nowhere within the fiber or fibril has a 
stimulus directly produced lengthening or 
stretch. A muscle fiber can only react 
with shortening. If stretch is desired, the 
stimulus producer, for instance the cortex, 
can do it only in a roundabout way - 
either by shortening the antagonist fiber 
the sum total of agonist and antagonist 
must always be constant) or by exposing 
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its lever to gravity, or by employing out- 
side force. 

Contraction is the only active motion 
which a stimulus can produce, be it cor- 
tical, or as we shall see later, myotatically 
reflex. 


The Sarcoplasma 


The sarcoplasma in the muscle fiber is 
the undifferentiated protoplasm in which 
the myofibrils are embedded. It is a 
viscous substance that causes adherence 
of the myofibrils. 

In frog muscle, the amount of sarco- 
plasma is estimated to be about 40 per 
cent of the total volume of the fiber: 
However, the amount varies with the 
species, and with different muscles of 
the same species, The darkness or pale- 
muscle fibers depends on_ its 
content of myohemoglobin, Darkness is 


ness of 


associated with strength and endurance 
and the paleness with rapidity of action. 

The distinction between dark and pale 
fibers does not depend on any nervous 
differentiation as one nerve fiber may 
provide endings for both kind of fibers. 
Denny-Brown has shown that in the 
muscle of a new born kitten the fibers 
were all dark, some becoming pale after 
a few wecks, an expression apparently of 
functional adaptation. 

Within the sarcoplasma there are 
granules of different sizes and locations. 
Microanalysis has shown the larger ones 
to be neutral fats and the smaller ones 
lipoproteins. They have some refractivity. 
Some workers have thought that these 
granules could be responsible for the 
cross striation, but since some fibers are 
cross striated and hardly have any gran- 
ules, and since in starvation these gran- 
ules are greatly reduced, this theory has 
come to nought. 

It is held that myogen, the albumin 
fraction isolated from whole muscle, is 
confined to the sarcoplasma. If this be 
true, then the sarcoplasma is not just a 
storage house for food, but has consider- 
able metabolic function. From time to 
time the idea has been advanced that 
the sarcoplasma is actively engaged in 
contraction; however, evidence of §sar- 
coplasmal contractility in mammals has 
been entirely lacking. 
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Fig. 2 — The collagenous fibrils that form a spring-like system between endomysium and sarcolemma. 


The Sarcolemma 


The sarcolemma, cell membrane, or 
inner cell membrane, when viewed in 
the electron microscope at a magnifica- 
tion up to 30,000x, is seen as a thin, 
structureless membrane of 20 to 100 A 
thickness. It separates the potassium- 
rich inner ionic environment from the 
sodium-rich outer environment. The 
impulse travelling along the sarcolemma 
is accompanied by a disturbance of the 
ionic balance which gives rise to the 
action potential. 

Several methods have been devised to 
make the sarcolemma visible, for example, 
by rupture of the fiber. In teased fibers, 
the sarcous part retracts producing 
“caps” and an empty air space remains. 
Stimulation with caffeine, nicotine, or 
galvanic current at the time of fixation 
will show the sarcolemma separated from 
the substance. 

In intimate connection with the sarco- 
lemma another structural element exists. 
This consists of a rich net of fibers sur- 
rounding the muscle fiber and adhering 
closely to the surface. The fibers of this net 
are 250 A wide and cannot be distin- 
guished in the ordinary light microscope. 
They have a tendency to unite and to form 
a continuous sheath. They must contribute 
greatly to the mechanical stability of the 
muscle and protect the semi-solid con- 
tractile matter and the thin sarcolemma 
from injury. From their structure, elas- 
ticity must be expected and the elastic 
properties of muscle observed on stretch- 
ing must result from this fiber net to a 
great extent. These fibers are described 
minutely by Szent-Gyorgyi,’ and Denny- 
Brown, Pearson and Adams? quote Nagel 


as follows: ““The collagenous fibril bun- 
dles wind in spirals around the individual 
muscle fibers before ramifying and join- 
ing the endomysial sheath. The course of 
these fibrils and the distance between 
them varies according to the degree of 
contraction of the muscle. In the fully 
contracted state they are almost at right 
angles to the axis of the fiber and close 
together, while in the extended state they 
are nearly parallel to the muscle fiber.” 

(See fig. 2). 

During contraction these spring-like 
structures expand perpendicularly to the 
axis of a shortened and thickened muscle 
fiber. The stretching of the elastic fibers 
constitutes an investment of mechanical 
energy by the chemical process of con- 
traction. At the same time, a fiber in the 
antagonist muscle has lengthened, for the 
sum total must remain constant. The 
elastic fibers around the lengthened an- 
tagonist muscle fiber have lengthened 
too, but parallel with the muscle axis. 
There, too, the contracting fiber has in- 
vested mechanical energy in a spring-like 
structure. 

Implications of these spring-like struc- 
tures are that a bouncing or recoil effect 
upon reversal of motion exists, making 
the reversal smoother and faster. Upon 
cessation of mpulses, a return to a rest- 
ing state occurs; this is a_ theoretical 
neutral state. The expenditure of the 
above mentioned mechanical energy could 
be called true “relaxation” and active 
motion. 


Nerve Supply 


Half of the muscle nerve consists of 


efferent fibers and half of afferent (fig. 
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3). The efferent fibers are of two kinds. 
One, more heavily myelinated, comes 
from the anterior horn cell and is one 
part of the lower motor neuron. One 
anterior horn cell and its axon may serve 
10 to 200 muscle fibers. The axon, which 
is embedded in the sheaths of the muscle 
and in the epimysium and perimysium, 
branches and forms bundles of nerve 
fibers of its own that subdivide until one 
single motor nerve fiber enters one single 
muscle fiber. “Enters.” however. does 
not mean that the nerve fiber pierces 
the sarcolemma. Micro-electrodes pierc- 
ing the sarcolemma and carrying an im- 
pulse beneath the sarcolemma produce 
only a limited contraction. The nerve 
fiber does not pierce the sarcolemma. 
It ends epilemmal in the end plate, which 
is elevated and contains many nuclei. 
From there the impulse travels along the 
sarcolemma and the Z line to be evenly 
applied all over the fiber. Thirty per cent 
of the efferent fibers are smaller and 
poorly myelinated. These supply the in- 
trafusal muscle fibers of the spindle and 
will be discussed shortly. 

The afferent fibers of the muscle nerve 
are composed of fibers derived from the 
muscle proprioceptives. These are the 
spindles, tendon organs of the Golgi type, 
Golgi Mazzoni organs, and pain sensitive 
free nerve endings. 


Muscle Spindles 
Muscle spindles are located in the 
perimysium, along fibers of the fascicle, 
MUSCLE PROPRIOCEPTIVES 


A. SPINDLES 
a Afferent 
Lannulo-spiral endings 
2 flower-spray endings 
oEfferent 


small nerve fiber 
8 GOLG! TENDON ORGANS 
GOLG! MAZZON! ORGANS 


O FREE NERVE ENDINGS 


evenly distributed in all striate muscles. 
They vary in size from 0.5 to 3 mm. and 
consist of a fusiform connective tissue 
capsule within which one or more special- 
ized striated muscle fibers are embraced 
by complex sensory receptors. These 
specialized muscle fibers are of small 
diameter. The part within the spindle 
is called intrafusal, the part outside the 
spindle is called extrafusal. Some authors, 
however, call them intrafusal in their 
entirety, in contrast to the ordinary fibers, 
which they call extrafusal. In this dis- 
cussion, the latter terminology, in which 
the specialized fibers are called intrafusal 
in their entirety is used. These run paral- 
lel with the ordinary fibers either to 
connect with the aponeurosis or some- 
times to connect with the extrafusal fibers 
directly. Within the spindle the intra- 
fusal fibers are separated from the cap- 
sule by the so-called periaxial space, a 
space that is injectable through the 
perineural spaces in the nerves, according 
to Sherrington. 

Each intrafusal muscle fiber has at 
least one endplate, some two. Innerva- 
tion is supplied by the small efferent 
fibers mentioned previously which are 
derived, in all probability, from indepen- 
dent small nerve cells in the anterior 
horn of the spinal cord. These efferent 
nerve fibers, supplying the intrafusal 
fibers of the spindle, constitute the “small 
nerve fiber system.” Each of these small 
nerve fibers seems to innervate several 
spindles ; conversely, each spindle receives 
branches from more than one nerve fiber. 


Fig. 3 


a2 
| th 
\\ 
\ | | 
\ 
* 
\ \ / 
} 8 
A 
x 
\ A 
cs 


MUSCLE REVIEW — MAUTNER 


Muscle spindles are peculiarly resistant 
to disease. Intrafusal fibers are therefore 
prominent in sections of atrophic muscle, 
whether from neurogenic or myogenic 
atrophy, even after all the surrounding 
muscle fibers have been reduced to sar- 
coplasmic threads. In such cases, spindles 


occasionally have been mistaken for 
parasites. 

Afferent fibers coming from the spin- 
dle are of two kinds: Annulospiral 


endings, and flowerspray endings. An- 
nulospiral endings, which consist of neur- 
ofibrillar coils applied to the intrafusal 
fiber, are excited by stretch. Flowerspray 
endings, which consist of separate endings 
for each fiber, are excited by contraction 
of the intrafusal fibers and spindle. 

Tendon organs of the Golgi type are 
encapsulated structures situated at the 
junction of the extrafusal muscle fibers 
with an aponeurosis. Each tendon organ 
gives rise to a single nerve fiber. These 
organs are responsive to tension on the 
attached extrafusal muscle fiber group. 
The tension produced by active contrac- 
tion is more effective than that produced 
by passive stretch. 

Golgi Mazzoni corpuscles are small 
encapsulated endings similar to those 
found in the pleura, mesentary, and the 
deeper layers of the dermal tissues. They 
contain a branched and coiled central 
nerve expansion, and are found in most 
tendon sheaths, aponeuroses, and intra- 
muscular septa and periosteum. It is 
assumed that they, too, respond to stretch. 

Free nerve endings are pain receptors 
similar to those found elsewhere in the 
body. In the muscle they are chiefly in 
the adventitia of the blood vessels, in the 
aponeurosis or in the endomysium. They 
respond to stretch and to pressure. 

Any pull or stretch exerted upon the 
intrafusal fiber and the spindle will be 
transmitted from the annulospiral end> 
ings, via the heavily myelinated nerve 
fiber (the A fiber), the two motoneurons, 
and the monosynaptic reflex arc to the 
muscle fibers, producing a reflex shorten- 
ing, the myotatic reflex. Interruption by 
one syapsis only, the heavy myelination, 
and the relatively high conduction vel- 
ocity make this the fastest reflex contrac- 
tion of all. It is able to escape for a tiny 
fraction of time the vigilance of the 
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cortex; however, the cortex must activate 
the small nerve fiber system and the 
spindles. 

The response of the spindle endings is 
subject to an interplay of the effects of 
external stretch and of small nerve exci- 
tation. Thus, when the muscle is slack, 
intrafusal fiber activation has little effect 
on the sensory discharge. As external 
tension is applied to the muscle, the re- 
sultant stretch deformation of the sensory 
ending will cause it to discharge, and in 
addition, small nerve excitation will be 
more effective in producing an increment 
in the discharge. 

Small nerve control of spindle activity 
is probably most important in sustained 
muscle contraction associated with little 
shortening, such as occurs in the main- 
tenance of postural attitudes. 


Comment 


The cortex “turns on the ignition” 
facilitating muscle shortening and at the 
same time activating the spindles “in 
parallel”, keeping the myotatic reflex in 
readiness (fig. 4). Any pull during this 
stage, or any resistance, whether it is 
the therapist’s biceps or a load (and the 
stretch need only be 0.05 mm.), will 
activate the annulospiral ending and 
cause a response by the myotatic reflex. 
Tonus, locostation, and locomotion, which 
are similar in principle, all being load 
against gravity, depend upon this myo- 
tatic reflex. Tonus restores minimal lost 
balance between agonist and antagonist 
fiber, locostation maintains standing by 
restoring somewhat larger loss of balances, 
and locomotion regains much more ob- 
vious loss of balance. 

Lifting a heavy load constitutes a 
continuous pull upon the spindles, which 
is a summation of many individual pulls. 
The response is a summation of myotatic 
reflexes for production of strength, in a 
concentric direction for lifting, or in an 
excentric direction for setting down a 
load. This principle is also used in pro- 
gressive resistance exercises. 

The cortex is able to provoke the 
myotatic reflexes in muscles under its 
command by exposing their levers to 
gravity or to resistance of the muscles 
antagonists. While the cortex is un- 
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Receptor 


Fig. 4— 1, anterior horncell; 2, small tough horn cell; 


monosynaptic reflex arc. 


doubtedly the master of initiating voli- 
tional motion and the controller of all, it 
needs the help of the myotatic reflex 
and its very limited but important 
autonoty for the checks and balances of 
everyday life and for the production of 
strength. 


Summary 


The only active, chemically induced 
motion is contraction. Contraction con- 
sists of a tensional and a dimensional 
part. Relaxation is caused by mechanical 
energy of elasticity. Elastic fibers con- 
stitute a springlike system with various 
functions. Stretch and lengthening of 
muscle fibers are induced indirectly. 
Myotatically induced reflex contraction 
is essential for tonus, locostation, and 
locomotion. The muscle spindle is es- 


3, internuncial neuron; 4, small nerve fiber; A to B, 


sential for the myotatic reflex. If adeno- 
sin triphosphate can be called the master 
substance in human muscular activity 
then the myotatic reflex is the master 
motion and the muscle spindle the master 
key. 
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Appraisal of Patient Goals in a Community 
Rehabilitation Center 


Keith C. Keeler, M.D. 
Akron, Ohio 


With emancipation of medicine from 
an era of limited and nonspecific treat- 
ment to an era of dynamic therapy with 
specific biologicals and early mobilization, 
community rehabilitation centers will tend 
to flourish as complete medical care takes 
firmer root in community life. A positive 
effort has been made in Akron, Ohio by 
the establishment of a well-equipped cen- 
ter with an alert board of trustees in 
affiliation with the United Foundation of 
Akron, the United Campaign Agency. 

The staff of this organization from its 
inception has included a full-time direc- 
tor who is a physiatrist, a full-time re- 
habilitation counselor who is a psycholo- 
gist and a vocational counselor, and the 
three service divisions — physical, occu- 
pational, and speech and hearing. The 
Rehabilitation Center of Sumit County, 
Inc., admitted 632 new patients ranging 
in age from 3 months to 82 years, during 
its first year of operation. Approximately 
38 per cent of the patients paid full fees; 
27 per cent paid reduced or no fees; 
fees of 38 per cent were paid by 38 differ- 
ent public and private agencies. Out 
of about 400 physicians in Akron and 
vicinity, 193 different physicians referred 
patients to the center in its first year. 
Admissions are only by referral from a 
physician, a recognized clinic or a hos- 
pital. These patients represent all strata 
of economic and social life; approximate- 
ly 65 per cent were considered private 
patients who had no connection with a 


public or private welfare or social agency. 


Since the Rehabilitation Center of 
Summit County, Inc., has had experience 
unique in many ways as a truly com- 
munity facility servicing all ages and 
economic strata, and since many other 
communities are considering the estab- 
lishment of a rehabilitation center, it 
seems worthwhile to discuss the appraisal 
of patient goals in a community rehabili- 
tation center. 


Rehabilitation Goals 
Dr. Howard Rusk has cited the follow- 


2 


ing as goals of rehabilitation: self-care, 
homebound employment, sheltered shop 
employment, and part-time or full-time 
employment outside the home. 

In a study of 476 patients who had 
completed rehabilitation at the Institute 
of Physical Medicine and Rehabilitation 
in New York, Rusk and McCoy,' con- 
cluded, “resources and potentialities of 
the patient on admission as reflected in 
the prognosis were factors of some weight 
in rehabilitation but they were not con- 
trolling factors.” They also suggest a 
further exploration to identify character- 
istics of patients in order to prognosticate 
accurately the therapy and thereby the 
goals. 

Ability to prognosticate results of treat- 
ment in physical medicine and rehabilita- 
tion will not result in exclusion of patients 
who require aid, but rather will permit 
the physiatrist to be confident through 
knowledge, diagnostic acuity, clarity of 
prescription, and recognition of thera- 
peutic results. 


Report of a Study 


Statistics on 139 patients discharged 
by the rehabilitation center in Akron 
have been compiled. These patients were 
of the general rehabilitation group, chos- 
en at random among those discharged 
prior to May 1, 1955. The medical direc- 
tor and the therapists, or other members 
of the staff concerned with the patient, 
appraised the patient independently on 
the basis of the following four questions: 

1. Do you consider that the patient’s 

rehabilitation was highly successful, 
moderately successful, or not suc- 
cessful? 

Was he (or if under 10 years of age, 
the family) highly motivated, mod- 
erately motivated, not motivated? 

3. Would you have stopped this pa- 


Read at the Thirty-third Annual Session of the 
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tient’s treatments earlier, later, or 
at time of discharge? 

4. Do you think that the patient could 
have done more than he learned 
to do? 

All the possible statistics have not been 
tabulated. For brevity, the appraisal of 
members of the staff are averaged; fur- 
ther, rehabilitation was considered to be 
either successful or unsuccessful, the pa- 
tient to be either motivated or not moti- 
vated. Successful rehabilitation is here 
defined as the attainment of functional 
activities that were not previously per- 
formed ; the patient was his own standard. 
The larger economic goals of employ- 
ment were not considered. 

The attainment of a rehabilitation goal 
depends on preparation and training of 
the patient, his personality, inter-relation- 
ships of the patient and therapists, and 
physical environment. 

Preparation and Training: Preparation 
by the referring physician for the reha- 
bilitation part of total medical therapy 
may instill in the patient valid hope for 
the future, false hope, or futility. Knowl- 
edge of total prognosis may influence a 
patient’s receptivity on admission de- 
pending upon his personality. In our 
study, persons referred by physicians 
seemed to respond more favorably to 
physical treatment, regardless of duration 
of disability or of personality traits (table 
1). 


Table 1: Correlation of Source of Referral with 


Success in Rehabilitation 


Referral Total 

Source Patients Rehabilitated 
Self .... . 88 (27%) 23 (61%) 
Agency . 28 (20%) 12 (48%) 
Physician i 73 (53%) 62 (85%) 


Totals . ‘ 139 97 


Full knowledge of the patient’s medical 
status will aid in determining his personal 
goal. The best previous medical care 
may permit only limited goals, but a 
prepared patient has a greater chance of 
being raised to his optimum functional 
status if his endowments are given due 
consideration. 

Personality of the Patient: The “per- 
sonality” of the patient includes age, sex, 
education, intellectual endowment, and 
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economic and personal characteristics. 
McCoy and Rusk place little significance 
upon these factors, although in an iso- 
lated statement they pointed out that 
women in a “comfortable economic 
status” were found to be among the poor- 
est rehabilitation risks.'. In our study 
greater success was observed with pa- 
tients between the ages of 20 and 50 
years (table 2). The low success rate in 
children under 10 years of age is partly 
explained by the fact that many of them 
were physically and mentally retarded or 
had cerebral palsy. Long-term disability 
associated with arthritis and cerebral 
vascular accidents accounts for most of 
our patients over 50 years; in this group 
also response was less successful. Rusk 
claims good rehabilitation rates in 71 
per cent of patients under 35 years of age 
and only 40 per cent in those over 35. 
He also noted a dip in successful response 
to treatment in the 35 to 44 age group. 
He reported on only two patients under 
15 years of age. 
Table 2: Correlation of Ages and Success 
in Rehabilitation 


Age Groups Total Patients Rehabilitated 
Under 5 years............. 18 (34%) 
5-10 years ere 9 4 (44%) 
10-20 years 10 (590%) 
20-30 years << i 10 (91%) 
30-40 years < 10 (63%) 
40-50 years 20 (80%) 
50-60 years 10 (52%) 
over 60 years 29 16 (55%) 


Insufficient data were available to de- 
termine the success of therapy on the 
basis of I.Q. Our data on education of 
the patient, which reflects 1.Q., show that 
the more educated an individual is, the 
less successful results tend to be (table 3). 
Rusk’s chart showed a reverse tendency. 


Table 3: Correlation of Education and Success 
in Rehabilitation 


Education Level Total Patients Rehabilitated 
None 2 2 (100%) 
Partial Elementary 11 ( 70%) 
Eighth Grade ‘ cane 13 ( 938%) 
2 or more years of 

High School sede . 87 25 ( 68%) 
2 or more years of 


College 10 ( 57%) 


Our data also suggests that in a com- 
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munity where all persons are given an 
opportunity for rehabilitation, fee-paying 
contributes to a_ better rehabilitation 
prognosis (table 4). 


Table 4: Correlation of Fee Payment and Success 
in Rehabilitation 


Source Total Considered 
of Fee Patients Rehabilitated Not Motivated 
Private ... 73 (53%) 50 (68%) 14 (19%) 
Agency ... 66 (47%) 37 (56%) 21 (32%) 


Grayson, Powers, and Levi* observed 
that patients who made 60 to 100 per 
cent anatomy responses on Rorschach 
cards had difficulty in treatment; none 
reached maximum physical potential. 
They further observed that a neurotic 
personality structure showed maximum 
progress in rehabilitation. In a group of 
29 of our more severely disabled patients 
given Rorschach evaluations, 13 patients 
rejected one or more cards. This group 
included hemiplegics and patients with 
poliomyelitis, muscular dystrophy, and 
multiple sclerosis. This rejection of cards 
indicates an unwillingness to deal with a 
situation or to become involved with 
others. This tendency to stand on the 
fringe of life appears to become a part of 
the pathology of any chronic disability. 
The metamorphosis from a benign lesion 
of initial emotional overlay to a spread- 
ing growth of mental depression, which 
tends to overshadow the primary disabil- 
ity, seems to occur about 6 to 12 months 
after the onset of the disability. What is 
more significant, it appears to be irre- 
versible. This malignant complication 
thus immediately limits the goal of a po- 
tential rehabilitant. Technics and devices 
of motivation may be temporarily suc- 
cessful during the course of treatment; 
however, because the patient basically 
declines to participate aggressively in the 
entire program of rehabilitation, the 
over-all success of rehabilitation efforts in 
his behalf is negligible. Nonetheless, in a 
community rehabilitation center, a rea- 
sonable trial of therapy is warranted. 

Patients with amputations achieved 
greatest success in our series, 90 per cent 
returning to full employment or school. 
This may be misleading as 75 per cent of 
these amputees were selected cases that 
were referred by the Bureau of Vocation- 
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Table 5: Correlation of Type of Disability and Success 
in Rehabilitation 


Type of Total 
Disability Patients Rehabilitated 
Cerebral vascular 

34 21 (62%) 
16 10 (63%) 
Cardiac disorder .......... 1 
Corebral paley 17 6 (35%) 
Muscular dystrophy ........ 4 2 (50%) 
Orthopedic problem ........ 18 15 (83%) 
Multiple sclerosis .......... 3 2 (29%) 
Peripheral nerve 

and spinal cord injury.... 5 3 (60%) 
17 13 (77%) 


al Rehabilitation. Our largest single 
group of disabled people, constituting 14 
per cent of our total admissions in 1954, 
had cerebral vascular accidents resulting 
in hemiplegia. Their ages ranged from 
38 to 82 years of age; average was 58.5 
years. Their over-all highest status of 
performance was ambulation and self- 
care at home, and was achieved success- 
fully by 60 per cent of them. Only 14 
per cent of our hemiplegics went to full 
employment. 

Interrelationships of Participant with 
Staff Members: The affect of interrela- 
tionships of patient and individual mem- 
bers of the rehabilitation staff has not 
been carefully analyzed. Does the rela- 
tionship, if not amicable and _ positive, 
create lack of interest or frequent ab- 
sentecism? In order to anticipate a 
patient’s response in therapy is it neces- 
sary to assign a particular therapist to 
the patient because of responsive person- 
ality relationships? Although we have no 
statistics for sociability, the Rorschach 
evaluation gives some indication of inter- 
relationships. It is our impression only 
that a sociable patient is a successful 
rehabilitant. 

Home Environment: The environment 
of the patient at home can promote or 
impede progress in therapy. Domineer- 
ing parents, disinterested parents, or un- 
intelligent parents afford a passive or 
reactive environment wherein all posi- 
tive efforts within the center are negated, 
particularly for children and adolescents. 
As an outpatient facility we depend on 
carryover of definite activities in the 
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home so that during the rehabilitation 
process increments of self-care become 
incorporated in normal daily activity. 
This is a distinct advantage, in many 
cases, over the sudden change that takes 
place when a patient departs from the 
home at one level of performance then 
returns at another level. With the pa- 
tient returning home daily, the rehabili- 
tation center staff has an opportunity to 
counsel the family regarding stages of 
progress toward independence and can 
work out physical changes in the home 
as they occur. Too little is done in this 
direction. 


Conclusions 


An individual goal is determined for 
the patient within the framework of the 
larger goals of rehabilitation. In our 
center, two goals are established for each 
patient on admission: a functional goal 
Functional 
increased use of 


and an employment goal. 
goals are self-care, 
hands, conversational speech, hearing for 
employment, wheelchair existence, and 
ambulation with or without appliances. 
Employment 
sheltered shop employment, and partial 
or full employment outside the home. 


goals are housekeeping, 


Functional and employment goals are 
estimated initially on a pathophysiologi- 
cal basis. It is felt that these medical goals 
can be modified by nonmedical factors. 
Nonmedica] factors, based upon our ob- 
servations, are fee-payment, age, referral 
source, time of disability, education or 
mentality, emotionality, home environ- 
ment, and sociability. The ideal patient, 
according to our statistics and observa- 
tions, is a fee-payer, between the ages of 
20 and 50 years, referred on the initiative 
of his family physician. He has had good 
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previous medical care and short-term dis- 
ability. He has had a grade school or 
high school education or is of average in- 
telligence. His home and family environ- 
ment are responsive and he is sociable. 

Each nonmedical factor that is favor- 
able to the patient is given a plus sign; 
if certain factors appear to fall outside of 
these bounds then a minus sign is 
ascribed. If a summation of the plus and 
minus signs shows a predominance of 
minus signs, the patient will probably not 
meet the expected medical level of 
achievement. If the nonmedical factors 
are largely favorable, as indicated by a 
predominance of plus signs, the patient 
will probably meet or even exceed expec- 
tations. 


Summary 


Data have been presented which indi- 
cate that nonmedical factors modify the 
rehabilitation goal based on medical 
prognosis. A rule of thumb, which con- 
siders a rehabilitation prognosis in light 
of both medical and nonmedical factors, 
is suggested to guide the physiatrist. As 
community rehabilitation becomes spe- 
cific and meaningful the more indispen- 
able to the community will this medical 
service become. 
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Relationships of the Physiatrist Within 
the Medical Profession 


Every innovation or change in any 
profession requires some change in the 
attitudes of all members of that profes- 
sion. This is especially true of the medi- 
cal profession. Even though the healing 
arts have undergone vast changes in the 
past few decades, and now at a rate 
never before known, yet orientation tends 
to lag behind. There is inertia, even 
open opposition to the inclusion of tech- 
nics in medicine which have been proven 
of great value. Persons associated with 
the new methods are also apt to be held 
suspect by the medical fraternity, until 
their methods and place in the healing 
arts have been established and accepted. 
The physiatrist is presently in the posi- 
tion of a newcomer in the medical flock, 
at times accepted, often suspected, or 
occasionally put upon by his confreres 
invader. 

The need for specific knowledge and 
the need for skills and technics not read- 
ily available have brought about the de- 
velopment of all the present medical spe- 
cialties. The justification for the exist- 
ence of any specialty lies in the perform- 
ance of needed services in a special area 
of medicine. 

For example, the pathologist has 
achieved his present unique distinction 
in little more than the past two decades. 
His is a specialty of service. He has done 
a very great deal to raise the standards 
of medical practice, and to safeguard 
profession and public alike. He super- 
vises the work of all the technicians in 
his laboratories, in behalf of both patients 
and doctors. His work is chiefly diagnos- 


as an unwelcome 


tic and evaluative, but it has direct bear- 
ing on treatment. 


With every test which 


a doctor requests there is always a con- 
sultative relationship with the patholo- 
gist. 

The radiologist of today, likewise, has 
become a most respected specialist, serv- 
ing all other physicians in application of 
x-radiation to diagnosis and therapy. 
Every request for roentgenologic exam- 
ination or treatment is a request for a 
consultation with the radiologist. Not 
long ago the director of the x-ray depart- 
ment was expected to supervise the ad- 
ministration of all the rest of the electro- 
magnetic spectrum, plus electro-therapy. 
He was, in part, the director of physical 
therapy as well as of radiology. 

Physical medicine is now separate from 
radiology by reason of the need for the 
present division of service and interest. 
Many elements foreign to radiology were 
added to physical medicine. As the need 
for special knowledge and medical super- 
vision of therapists grew, the specialty of 
physical medicine took shape. This de- 
velopment was fostered by the American 
Medical Association through the active 
interest of the Council on Medical Ed- 
ucation and Hospitals, and of the Coun- 
cil on Physical Therapy, from the time 
of its establishment in 1925. Research 
was fostered, courses in medical schools 
encouraged, and false or exaggerated 
claims exposed. Study and official ac- 
ceptance of electro-medical apparatus 
and many other devices clarified physical 
medicine to the entire medical profession. 

The American Board of Physical Med- 
icine was officially established in June, 
1947. The Council of the American 
Medical Association, the armed forces 
and the Veterans Administration, the 
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Baruch Committee and the National 
Foundation for Infantile Paralysis all 
gave impetus to the development of the 
specialty and encouraged the formation 
of the new Board. In 1949 the name was 
changed to The American Board of Phys- 
ical Medicine and Rehabilitation. A spe- 
cialist in physical medicine was first offi- 
cially designated as a ‘physiatrist’ in 1946, 
the word being derived from ‘physis’ or 
physics, and ‘iatros’ meaning physician. 

With the new Board and the 
name for the physiatrist a great need for 
better orientation of the rest of the med- 
ical profession toward both became ap- 
parent. Neither the term nor the doctor 
designated by it have been fully accepted. 
This presentation is offered to all physi- 
cians as an attempt to expedite the proc- 
ess of orientation. 


new 


Basically, physical medicine and re- 
habilitation constitute a the 
entire medical profession. This service 
includes diagnostic, evaluative and spe- 
cial therapeutic procedures, and entails 
use of much special equipment and often 
a team approach which is strange to 
many doctors. The employment of physi- 
cal equipment, such as the oscilloscope, 
the ergo-graph, or flow meter requires 
special training, as do diathermy, the 
microtherm or ultrasound generator. 
Costs, extra space and need for trained 
therapists preclude the use of any large 
variety of physical procedures in the 
average physician’s office. The alterna- 
tive is to omit or ignore indicated physi- 
cal measures. Some doctors have relied 
on directions for home treatment, but 
these are notoriously unproductive of re- 
sults unless preceded by teaching, drill, 
and then checking of the procedures by 
a therapist and the doctor. Accurate per- 
formance of exercises is more difficult to 
secure in a home situation than adher- 
ence to a diet at home. Detailed exer- 
cises, the long training and conditioning 
of chronically disabled patients is simply 
too time-consuming for the average busy 


service to 


practitioner to supervise adequately. Del- 
egation of this part of his responsibility is 
certainly preferable to default of it. 


Adequate medical direction of thera- 
pists requires time, close acquaintance 
with physical technics, and frequent ob- 


ARCHIVES of PHYSICAL MEDICINE & REHABILITATION 


May, 1956 


the patients undergoing 
treatment. The relation of the physia- 
trist to the therapists must be that of an 
understanding fellow worker, mentor and 
advisor, a sort of symbiosis. It is contrary 
to medical ethics for a department of 
physical medicine to be without ‘ade- 
quate medical supervision’, either by a 
physiatrist or other physician. 
When a therapist is asked to work out the 
details of a plan for treatment of a pa- 
tient, with little more than a signal to 
‘start therapy’ the physician who makes 
such a vague request is, in effect, asking 
the therapist to function as a quasi- 
doctor, to supply detail which is the phy- 
sician’s responsibility. Conscientious ther- 
apists hesitate to assume such responsibil- 
ity. Both ethics and the law place 
responsibility upon the physician to fur- 
nish or secure adequate medical supervi- 


servation of 


some 


sion of therapists, technicians or others 
who assist him in the medical, surgical 
or physical treatment of his patient. 

Physical medicine pervades all fields 
of medicine, and the physiatrist serves 
physicians in all the other specialties and 
general practice. The principles of bio- 
physics are as pervasive in medicine as 
are those of bio-chemistry. Because of 
the wide spread of physical medicine, it 
is most necessary for the physiatrist to 
have the broadest background in all 
phases of medicine and surgery, in order 
that he may best understand the wide 
variety of problems in which his help is 
asked, and to gain and hold the respect 
of his confreres. His sense of ethics must 
be most vivid, and his diplomacy above 
average, since each transaction of any 
staff physician with the physiatrist has 
the elements of a consultation, be it ever 
so informal. 

If the physician who asks for services 
in physical medicine has some knowledge 
of indications and procedure, and speci- 
fies these in adequate detail, the physia- 
trist is able to assure that therapy will 
be exactly as prescribed. If orders are 
indefinite, incomplete or equivocal, the 
best interests of everyone require orders 
to be clarified and specified correctly. 
Communication between physiatrist and 
referring physicians should be adequate 
and quick, to avoid any misunderstand- 
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ing which might interfere with the best 
of medical care. Such a relationship can 
be entirely free of concern for preroga- 
tives, and is in no way exclusive of the 
referring doctor, but and 
inclusive. 

The personal sharing of the referring 
physician in staff conferences about re- 
habilitation cases is especially desirable; 
without him some key point may be 
missed in this team discussion which is 
so central to rehabilitation. The physia- 
trist needs the full confidence and collab- 
oration of every physician who sends a 
patient for specific rehabilitation. Such 
a participation of the referring physician 
often is taken for granted but all too 
often has not been evident in practice. 
A better understanding of the place and 
function of the physiatrist should result 
in greater collaboration in this phase of 
medical care by general practitioners and 
specialists alike. 

Encouragement of young physicians to 
specialize in physical medicine is essen- 
tial to healthy growth of the specialty 
and of medicine as a whole. There is 
nothing in this thought to imply that 
the physiatrist has any monopoly of phy- 
sical apparatus or technics. To the con- 
trary, any physician is at liberty to equip 


protective 


WHAT? 


299 


a department, hire therapists and direct 
them. Growth of this specialty should 
improve and expand the use of physical 
methods by all physicians. There is a 
great and growing demand for depend- 
able services in physical medicine and 
rehabilitation throughout the world, and 
a young doctor who chooses this specialty 
can expect a gratifying professional suc- 
cess, either in an institution or in a re- 
ferral practice. 

It is to be hoped that every physician 
who is in any way identified with physical 
medicine may so conduct his practice 
and inter-professional relations that he 
may contribute to growth of respect for 
the specialty and for the physiatrist. It 
is further to be hoped that each can help 
to establish proper relationships between 
the physiatrists and the rest of the medi- 
cal profession, by exercise of skill in the 
technical phases of the specialty and the 
maximum of tact. Physical medicine will 
thus be firmly identified with the best of 
medical practice through recognition of 
the physiatrist as a needed and welcome 
collaborator with all other physicians 
within the ethical pattern, and in the best 
traditions of the healing art. 

Arthur C. Jones, M.D. 
Portland, Ore. 


34th Annual Scientific and Clinical Session 


WHEN? 


September 9-14, 1956 


WHERE? 


The Ambassador, Atlantic City, N. ]. 


It’s not too early to plan for this important meeting! 
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ACPM&R Opposes Appointment of 
Doctors of Osteopathy 


The following letter, opposing appointment 
of doctors of osteopathy in the Medical Corps 
of the Army and Navy, was sent to Senator 
Stuart Symington (D., Mo.) by the Congress 
Committee on Legislation: 

February 14, 1956 


The Honorable Stuart Symington 
Senate Office Building 
Washington, D. C. 


Dear Senator Symington: 

The American Congress of Physical Medi- 
cine and Rehabilitation is a national organiza- 
tion of physicians whose interests are pri- 
marily in the field of physical medicine and 
rehabilitation. The organization wishes to ex- 
press its opposition to HR 485, an act to 
amend the Army-Navy-Public Health Service 
Medical Officer Procurement Act of 1947 so 
as to provide for appointment of doctors of 
osteopathy in the Medical Corps of the Army 
and Navy 

It is recognized by the American Congress 
of Physical Medicine and Rehabilitation that 
the practice and teaching of osteopathy has 
changed in many respects since its founder, 
Andrew Still, stated that the fundamental 
principles of osteopathy are different from 
those of any other system and the cause of 
disease is considered from one standpoint, viz., 
disease is the result of anatomical abnormali- 
ties followed by physiological discord, and to 
cure disease the abnormal parts must be ad- 
justed to the normal; therefore, other methods 
that are entirely different in principle have no 
place in the osteopathic system. 

In spite of the fact that in addition to the 
courses dealing with the principles and prac- 
tice of osteopathy and osteopathic manipula- 
tive therapy, the osteopathic schools list the 
subjects included in the medical curriculum, 
it is still contended as originally enunciated by 
Still, that osteopathy is a complete and inde- 
pendent system of healing, representing not 
only a difference in the method of treating 
disease but a fundamental difference in prin- 
ciple, or conception of the causation of disease 
This is cultist healing 

As applied to medicine, a cultist is one who 
in his practice follows a dogma, tenet or prin- 
ciple based on the authority of its promulgator 
to the exclusion of demonstration and scien- 
tific experience. It is recognized by the medi- 
cal profession that manipulation may be of 
great benefit in certain conditions which re- 
spond to manipulative treatment, whether 
given by a properly trained physician, physi- 
cal therapist, or osteopath. However, osteo- 
pathy does not restrict its therapeutic claims 
to those conditions which are known to re- 


spond to manipulation, but rather has at- 
tempted to erect a new theory of health and 
disease on imaginary pathology 2nd unproven 
physiological hypotheses. Until the osteopaths 
state they no longer adhere to their theories 
of the causation of disease and method of 
treatment, osteopathy must continue to be 
considered as a cult. 

It is realized that the teaching and practice 
of osteopathy has changed considerably in the 
past forty years. The training of osteopaths 
resembles in subject-matter that of doctors of 
medicine, so that in spite of their cultist 
theories, osteopaths do practice medicine. 
However, the training received is inferior in 
quality to that received by doctors of medi- 
cine, and osteopaths are not qualified as are 
doctors of medicine for the practice of medi- 
cine. Thus, osteopathy represents in reality a 
group of sub-standard medical practitioners. 

It is the position of the American Congress 
of Physical Medicine and Rehabilitation that 
the appointment of doctors of osteopathy in 
the Medical Corps of the Army and Navy is 
unwise and will be detrimental to the Corps. 
The presently established high standards of 
medical care offered by the well-trained and 
highly qualified officers of the Medical Corps 
to the personnel of the Armed Services make 
undesirable the existence within the Medical 
Corps of any group of sectarian practitioners 
whose training and qualifications are of a 
lower order than the other officers of the 
Corps and whose presence would tend to 
dilute the quality of medical care available 
to military personnel 

Very truly yours, 
AMERICAN CONGRESS OF PHysIcal 
MEDICINE AND REHABILITATION 
Glenn Gullickson, Jr., M.D. 
Chairman, Committee on Legislation 


UNITED STATES SENATE 
Committee on Armed Services 


February 16, 1956 


Dr. Glenn Gullickson, Jr., Chairman 
Committee on Legislation 

860 Mayo Memorial Building 
University of Minnesota 
Minneapolis 14, Minnesota 


Dear Dr. Gullickson: 

Thank you for your letter of February 14, 
expressing your views on H. R. 483. 

As Chairman of the Subcommittee con- 
cerned with this bill, I conducted a hearing 
on February 14, and expect to hear some addi- 
tional witnesses as well. 

Both sides of this issue were presented at the 
hearing. I appreciate having received your 
thoughts on this matter. 

Sincerely, 
Stuart Symington 
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AMERICAN MEDICAL ASSOCIATION 
Washington Office, 
1523 L Street, N. W., Washington 5, D. C. 


March 3, 1956 


Glenn Gullickson, Jr., M. D. 
Chairman, Committee on Legislation 
860 Mayo Memorial Building 
University of Minnesota 
Minneapolis, Minnesota 


Dear Doctor Gullickson: 

I very much appreciated your letter of Feb- 
ruary 29, enclosing a copy of a letter sent to 
Senator Symington and Senators Russell and 
Smith, expressing the opposition of the Ameri- 
can Congress of Physical Medicine and Re- 
habilitation to H. R. 483. 

Your excellent factual letter should be of 
great help to these senators in their considera- 
tion of this legislation. I am sure that they 
will be glad to have this information. I would 
suggest further that if you have any officials of 
your organization who are constituents of, or 
personally acquainted with, these senators or 
those on the attached list of members of the 
Senate Armed Services Committee, it might 
be very helpful to these members of the Con- 
gress if they would hear from your people on 
this matter. 

I feel sure that if all the facts are honestly 
presented, the Senate will not hasten to ap- 
prove this bill. 

With best regards. 

Cordially yours, 
Thomas H. Alphin, M.D. 
Director 


AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn Street, Chicago 10, Illinois 
Committee on Legislation 
R. G. Van Buskirk 
Executive Secretary 
March 5, 1956 

Glenn Gullickson, Jr., M.D. 
Chairman, Committee on Legislation 
American Congress of Physical Medicine and 

Rehabilitation 
30 North Michigan Avenue 
Chicago, Illinois 


Dear Dr. Gullickson: 

I am writing to thank you for your letter of 
February 29, transmitting a copy of the com- 
munication submitted by the American Con- 
gress of Physical Medicine and Rehabilitation 
to the Senate subcommittee considering legis- 
lation which would zuthorize the commission- 
ing of osteopaths as medical officers in the 
Armed Forces. 

On behalf of the Committee on Legislation, 
I should like to express our appreciation for 
your interest and action in this matter. Too 
often, witnesses for the American Medical As- 
sociation are charged with speaking only for 
some obscure hierarchy and not for the body 
of medicine. Actions such as your Congress 
has taken are the most effective manner of 
refuting this charge when the voice of medi- 
cine is raised in unison on subjects which 
affect patient care. Our representations in 
Washington are much more effective. 

Thank you again for advising me of your 
action. 

Sincerely yours, 


R. G. Van Buskirk 


Statement: H. R. 7225 


Senate Hearing 


Frank H. Krusen, M.D., Chairman of the 
Committee on Public Relations, represented 
the American Congress of Physical Medicine 
and Rehabilitation at the hearing conducted 
by the Senate Committee on Finance relative 
to H. R. 7225, Social Security Amendments. 


STATEMENT 
Re: H. R. 7225, 84th Congress 
Social Security Amendments 
Before Senate Committee on Finance 
United States Senate 
by 
Frank H. Krusen, M.D. 
February 9, 1956 


Mr. Chairman and Members of the Com- 
mittee: ... 

I should like . . . to discuss with you, from 
the standpoint of one interested in medical 
and vocational rehabilitation, the objections 
which I see to the enactment of H. R. 7225 


in its present form and an alternative plan, 
which I believe will more fully serve the 
handicapped people of this nation. 

Objectons to the Enactment of H. R. 7225 

1. There has not yet been time to develop 
new phases of the already established Social 
Security program which give promise of much 
more effective service to disabled persons than 
the mere pensioning of them. 

2. H. R. 7225 provides no truly effective 
means of first attempting to restore a disabled 
person to self-sufficiency, and then being cer- 
tain that this is impossible, and that he is 
truly totally disabled. There is still a general 
lack of appreciation of the effectiveness of 
modern methods of rehabilitation. Rehabilita- 
tion has been defined as the restoration 
through personal health services, of handi- 
capped persons, to the fullest physical, mental, 
social, and economic usefulness of which they 
are capable; the personal health services in- 
clude both ordinary treatment and treatment 
in special rehabilitation centers. . . . 
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It was my privilege to serve first as Director, 
and later as Chairman, of the Baruch Commit- 
tee on Physical Medicine and Rehabilitation, 
which was influential in initiating the develop- 
ment of rehabilitation centers throughout the 
United States, but the full potential of such 
centers of physical medicine and rehabilitation 
is far from being achieved. Every state in our 
Union now has an office, bureau, or division 
rehabilitation, with which the 
Office of Vocational Rehabilitation 
cooperation, but once again, 


of vocational 
Federal 
works in 
because of shortages of vocational counsellors 


lose 


and other personnel, these units, though ex- 
panding rapidly, are still a long from 
achieving their full potential. 


way 


In my opinion, our federal legislators should 
be encouraging support of the 
enormous potentialities of these dynamic pro- 
grams for rehabilitation of the disabled 
through the Federal Office of Vocational Re- 
habilitation, rather than encouraging the pro- 
vision of pensions for the disabled. The full 
force of legislative action should then be dir- 
ected, first, toward the dynamic rehabilitation 
of the disabled, and only after it has been 
found that it is impossible to rehabilitate an 
individual should legislative consideration be 
given to means for providing him with finan- 
cial assistance 


continuing 


3. Determining that a person actually 
is totally disabled and incapable of being re- 
habilitated is going to be extremely difficult. 
No hasty legal enactment should be under- 
taken until a commission has studied this 
problem. [This] determination involves 
not only a physical examination to reveal vari- 
ous disease processes and impairments of bod- 
ily function, but also innumerable psychologi- 
cal and emotional factors, including such in- 
tangible factors as motivation of the individual, 
will power, and character. Many persons hav- 
ing undoubtedly severe handicaps are support- 
ing themselves and their families in gainful 
occupations. Other persons who do not have 
the proper incentives and motivations are be- 
ing supported in idleness on the public assist- 
ance rolls, when they have much less serious 
impairments. 

The President’s Committee on the Employ- 
ment of the Handicapped has stressed the fact 
that even the most seriously handicapped per- 
son, when properly motivated, is “ready, will- 
ing and able to work.” And one of the slogans 
of this committee is, “All a 
heart and a brain.” How, then, can any 
bureau judge that a man is truly totally and 
permanently disabled by reading a short re- 
port on paper without any effort having first 
been made to provide him with complete re- 
habilitation facilities. I think, then, that ma- 
jor emphasis must be placed on rehabilitation 
of the disabled, rather than pensioning of the 
disabled. 

When a physician is asked to determine 
whether a patient is disabled, he must ask 
himself the question, “Disabled for what?” 


man needs is a 
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One of the sub-committees of the Baruch 
Committee on Physical Medicine and Rehabil- 
itation devoted itself to the study of the prob- 
lem of physical fitness, and this committee 
concluded, “physical fitness, in the broader 
sense with which the physician is concerned, 
has no meaning, unless qualified ‘for what’.”’ 
In a similar fashion, disability has no meaning 
unless qualified “for what.” 

+. The pattern of determination of total 
disability, according to the “disability freeze 
provision” of the Social Security laws (as rec- 
ommended in H. R. 7225), will be wholly 
inadequate for determining the real need for 
financial [As] 
Chairman of the Governor’s Advisory Commit- 
tee on Vocational Rehabilitation in the state 
of Minnesota . I have investigated the ac- 
tivities of the disability freeze section of the 
Division of Vocational Rehabilitation in Min- 
This section has acted promptly, in 
accordance with the provisions of the Bureau 
of Old Age and Survivor's Insurance and this 
is how it works 


permanent assistance. 


nesota. 


which is some- 
what comparable to the waiver of premium by 
an insurance company, means the freezing of 
of a person’s benefit rights under the Social 
Security program, so that when he becomes 
65 years of age and retires, or if he dies, he 
or his dependents will be entitled to whatever 
benefits he had to his credit at the time he 
became disabled. The claimant has to make 
an application and be responsible himself for 
furnishing medical evidence of his impairment, 
but, from the medical standpoint, he needs 
only to submit a one-page “medical report,” 
Budget Bureau Form 72-R510.1, or it is pro- 


As you know, the “freeze,” 


vided that his physician may submit a report 
on his own letterhead, if he prefers to do so. 


There is nothing to prevent the claimant 
from “‘shopping around,” if he so desires, until 
he finds a physician who will give him a re- 
port which is to his liking. The claimant, then, 
submits this report to the Bureau of Old Age 
and which, in turn, 
passes it on to our State Division of Vocational 
Rehabilitation. The claimant's physician has 
been asked merely to supply medical findings, 
and he is not asked to pass judgment as to 
whether the patient is disabled. The “impair- 
ment” is determined by the physician and the 
decision as to whether or not the claimant is 
“disabled” is made by the adjudicator, accord- 
ing to a set of standards set up by the Bureau. 


Survivors’ Insurance, 


In Minnesota, the team making these de- 
“disability” consists of one 
half-time manager, one disability examiner, a 
physician, who devotes four half days per 
week to this work, and a full-time stenog- 
rapher-secretary. Adjudication of disability is 
based entirely on the written reports sub- 
mitted to the team, and the medical disability 
examiner makes no direct examination of the 
claimant. The first application was processed 
by our team in November, 1955. Up to De- 
(Continued on Page 304) 
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HARRIET ELLEN GILLETTE 
Recipient of the Richard Kovacs Memorial Fellowship 


The Richard Kovacs Memorial Fellowship Fund Committee has selected Dr. Harriet E. Gillette as the 
recipient of a $1,000.00 award. This fund was established in 1952 to help defray the expenses of a 
qualified person desiring to attend the Second International Congress of Physical Medicine, August 20-24, 
1956, Copenhagen, Denmark. 


Dr. Gillette, the daughter of a physician, was born and raised in Elgin, Illinois. She received her 
bachelor of science degree from the University of Chicago in 1936; she was awarded a medical degree 
from Rush Medical College in 1940. After interning at the New England Hospital for Women and Children 
in Boston, Dr. Gillette established private practice in Florida, specializing in diseases of women and 
children. In the summer of 1946, she was placed in charge of controlling a poliomyelitis epidemic in 
Tampa, Florida. After receiving a fellowship in physical medicine and rehabilitation from the National 
Foundation for Infantile Paralysis, Inc., Dr. Gillette obtained a year’s training in physical medicine and 
rehabilitation at Warm Springs, Georgia; 6 months’ training at Emory University, Georgia; and 3 months’ 
training with Dr. Winthrop M. Phelps at Children’s Rehabilitation Institute, Cockeysville, Maryland. 


From 1948 to 1951, Dr. Gillette served as medical director of Ardmore Crippled Children’s Hospital. 
Since 1951, she has been in private practice of physical medicine and rehabilitation in Atlanta, Georgia. 
In addition to her private practice, Dr. Gillette is a cerebral palsy consultant for the Crippled Children’s 
Division, Georgia Department of Public Health; the National Society for Crippled Children and Adults, 
Inc.; the Georgia Crippled Children’s Society; and the Florida Crippled Children’s Society. She is also 
a consultant in physical medicine for the Veterans Administration, Southeastern Area; chairman of the 
Committee on Chronic Illness and Geriatrics, Fulton County Medical Society; and chairman of the South- 
eastern Section, American Congress of Physical Medicine and Rehabilitation. 


Dr. Gillette has written several articles, principally on cerebral palsy, for scientific publications. She 
is a diplomate of the American Board of Physical Medicine and Rehabilitation; she is a member of the 
American Academy of Physical Medicine and Rehabilitation, American Congress of Physical Medicine and 
Rehabilitation, American Medical Association, Georgia Medical Association, Southern Medical Association, 
American Medical Women’s Association, Georgia Medical Women’s Association, Atlanta Society of Neurology 
and Psychiatry, American Geriatrics Society, National Rehabilitation Association, Inc., American Academy 
of Cerebral Palsy, International Council of Exceptional Children, and American Association of Mental 
Deficiency. 


In 1955, Dr. Gillette was named woman of the year by the American Medical Women’s Association. 
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(Continued from Page 302) 

cember 31, 1955, 335 cases were received 
from local offices of the Bureau of Old Age 
and Survivors’ Insurance, and 37 determina- 
tions had been submitted to the Federal Office 
in Baltimore. It is estimated that the present 
team can now process approximately 25 cases 
a week, but, as you can see, the whole program 
is still in its infancy, and the standards and 
procedures, which are now beginning to be 
developed for the limited purpose of freeze 
determination, will obviously be unsatisfactory 
for cash benefits. Whereas they may conceiv- 
ably become suitable for a program which in- 
volves only limited incentives for malingering, 
they would seem to be wholly inadequate for 
a program in which we are trying truly to re- 
habilitate the disabled and to determine ac- 
curately whether a person is really going to be 
unable to support himself permanently. 

5. The much more promising program for 
rehabilitation (rather than pensioning) of the 
disabled, which is now being developed under 
existing Social Security laws, has not been 
fully supported and developed as yet. In the 
areas where it has been developed, it has been 
so successful that there is every reason to rec- 
ommend the further expansion of such pro- 
grams, rather than to embark now on a pen- 
sion program which would be of dubious 
value. 

For example, a year or so ago, the Federal 
Office of Vocational Rehabilitation reported 
that of 43,997 persons, who received physical 
and vocational rehabilitation, 22 per cent, or 
about 10,000, had never previously been gain- 
fully employed, and nearly 90 per cent, or 
nearly 40,000, were not employed at the time 
they started their rehabilitation. The average 
annual wage of the entire group prior to re- 
habilitation was $148. After rehabilitation, the 
average annual wage of the group increased 
to $1,768. The total annual earnings of the 
entire group rose from approximately $6.5 
million to approximately $78 million. 

Prior to rehabilitation, the majority of these 
persons relied on general public assistance, not 
only for themselves, but also for their families. 
The annual cost of this assistance to the tax- 
payer was from $300 to $500 per case, but 
the total cost of their rehabilitation averaged 
only $300 per case. It has been estimated that 
for every dollar spent for rehabilitation, the 
Treasury has collected $10 in income taxes 
from the rehabilitated workers. 

Thus, from an economic standpoint, not 
only the disabled person, but the community 
is benefited, and instead of increasing taxes, 
the rehabilitation program has actually added 
to the federal income. I agree with the Pres- 
ident’s Commission on the Health Needs of 
the Nation, however, when it said: “The eco- 
nomic argument for rehabilitation work is a 
strong one, but the real goal is not a saving 
ef dollars and cents. The real goal is human 
values. Saving life and enabling it to do the 
heretofore impossible requires depths of cour- 


age and brings out new wellsprings of satisfac- 
tion. Everyone is heartened by what the handi- 
capped can do in the face of really great diffi- 
culties. In performing miracles of adjustment, 
they help keep others from succumbing to the 
small and trivial things of life.” . . . 


In January, 1954, President Eisenhower, in 
his special message to Congress on the nation’s 
health problems, pointed out that there are 
“two million disabled persons who could be 
rehabilitated, and thus, returned to productive 
work. Only 60,000 are being returned each 
year. Our goal should be 70,000 in 1955... 
for 1956, 100,000 . . . in 1956 the states 
should begin to contribute to the cost of re- 
habilitating these additional persons . . . by 
1959, with . . . states . . . sharing with the 
federal government, we should reach the goal 
of 200,000.” 

The small, but rapidly growing number of 
medical rehabilitation centers, and the under- 
staffed state vocational rehabilitation units, 
with the assistance of the Federal Office of 
Vocational Rehabilitation, are struggling, 
manfully, to meet these goals, but they still 
are finding difficulty in expanding because of 
shortages of personnel. If these agencies were 
suddenly to be swamped with a quarter of a 
million additional persons, as is recommended 
in H. R. 7225, many of them seeking, primar- 
ily, to get on “the gravy train” of a permanent 
pension, and only half-heartedly accepting at- 
tempts at rehabilitation, in order to comply 
with the requirements of this proposed law, 
the whole mechanism might easily break down 
and many worthy persons who are really seek- 
ing total rehabilitation might fail to obtain it 
for several years to come... . 

6. For the small percentage of persons who 
are truly incapable of rehabilitation and 
actually totally disabled, there are many who 
will contend that there are better means of 
financial assistance already in existence than 
the means proposed in H. R. 7225. Already 
there has been established a program of aid 
to the permanently and totally disabled, which 
was enacted in 1950. Already, “permanent and 
total disability’ benefits are provided under 
the Workmen’s Compensation laws. We have 
also programs for unemployment compensa- 
tion and, in various states, temporary dis- 
ability programs. In addition, there are many 
disability programs provided by voluntary 
agencies and also voluntary health insurance 
plans. In support of my contention that there 
is only a small percentage of persons who are 
truly incapable of rehabilitation and actually 
totally disabled, I should like to quote a state- 
ment of the Sub-committee on Civilian Re- 
habilitation Centers of the Baruch Committee. 
This committee, under the Chairmanship of 
Dr. Howard A. Rusk, stated: “It has been 
estimated by experts in the field of rehabilita- 
tion and retraining that up to 97 per cent of 
all handicapped persons can be rehabilitated 
to the extent of gainful employment.” Like- 
wise, the 1952 report of the task force on the 
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STATEMENT: 


handicapped, Office of Defense Mobilization, 
stated: “Yet, the most important single point 
to be remembered in considering plans for the 
handicapped today is the fact that we now are 
in the position to do more to overcome the 
handicapping effects of disability than at any 
time in our history. . . . During the past 10 
years, there have been developments in the 
several fields relating to disability which have 
radically broadened the extent to which handi- 
capped persons may be restored to activity and 
gainful employment. Because these develop- 
ments have not occurred in a single dramatic 
step, their significance frequently has not been 
fully comprehended. Taken together, they al- 
ready have made it possible for thousands of 
disabled men and women who, 10 years ago, 
would have been considered hopelessly im- 
paired to resume active lives and to enter the 
labor force as self-supporting citizens.” I agree 
with the conclusion “the term ‘totally disabled’ 
is a term we are today beginning to feel ap- 
plies to very few people.” I agree, also, with 
the conclusion: “Even for persons in the older 
age groups, self-sufficiency and independence 
through rehabilitation are incomparably more 
important than cash payment. Any benefit 
which diminishes the incentive toward rehabil- 
itation and self-support is socially undesir- 
able.” 


7. It is now well-known among medical ex- 
perts on aging that, from the health stand- 
point, it is much better to provide older per- 
sons with a useful occupation and a feeling of 
belonging to society than to shelve them on a 
pension. It is my understanding that the De- 
partment of Labor is now promoting the 
employment of older workers and there is a 
strong national trend toward the continued 
employment of elderly persons. In view of 
these efforts to provide employment for older 
persons (who, on reaching 65, can now expect 
to live, on an average, for 13 more years) it 
seems unwise to encourage retirement as early 
as age 50, on the basis of a simple certification 
of alleged total disability. I truly believe that 
such legislation would lead many older persons 
who are partially disabled to claim total dis- 
ability and, thus, they would mistakenly be 
robbing themselves of the real pleasure of use- 
ful employment for a large portion of their 
lives. From a health standpoint, we should be 
helping disabled people to obtain some sort of 
employment so that they have a feeling that 
they are useful and needed as active workers 
in the community. It is unsound, medically 
and psychologically, to encourage dependency, 
which usually leads to discontent and unhap- 
piness. 


8. Compulsory taxation and pensioning of 
large numbers of our people (as opposed to 
assisting them to self-support and _self-suffi- 
ciency by modern methods of rehabilitation) 
is contrary to our American tradition in sup- 
port of “life, liberty, and the pursuit of hap- 
piness.”’ 
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I have devoted a major portion of my life 
to the development of medical procedures 
which will help disabled people toward self- 
sufficiency and self-respect. I feel certain that 
a very high percentage of the so-called per- 
manently disabled can be rehabilitated. I be- 
lieve so strongly in the American tradition of 
encouraging each citizen to stand firmly on his 
own two feet, to fight for independence and 
self-sufficiency, and to invest his own funds, 
without compulsion, as well as to make his 
own way in the world and provide for his own 
family, that I cannot help but urge on you 
the development of dynamic programs of re- 
habilitation, rather than the shelving of the 
disabled on a permanent pension plan. 

9. The opportunity to receive financial as- 
sistance for alleged total disability frequently 
stifles all desire on the part of the individual 
to seek rehabilitation and return to self-suffi- 
ciency. I should like to cite two specific cases, as 
examples. The first is a 41-year-old patient seen 
recently in our rehabilitation center at the Uni- 
versity of Minnesota who was paralyzed from 
the waist down following an accident. This 
man could walk very well on crutches and the 
rehabilitation experts were quite certain that 
he could work as a shoe repairman with 
proper training, or in a chicken hatchery. 
However, this man had been transferred from 
the County Welfare Board support to an ar- 
rangement for assistance under the 1950 law 
granting aid to the totally and permanently 
disabled. Under these circumstances, he had 
absolutely no motivation to return to self- 
sufficiency and was content to remain inactive 
for the rest of his life. 

The second case is a patient, 31 years old, hav- 
ing poliomyelitis, who was seen at the Rehabil- 
itation Center at the University of Minnesota 
in 1955, three years following his original 
attack of poliomyelitis. He was on a pension 
of $135.00 a month for the non-service con- 
nected disability. He was married and received 
$45.00 a month from A. D. C. (Aid to De- 
pendent Children). He had mainly weakness 
of the legs and some weakness of the shoul- 
ders; however, his forearms and hands were 
good. This patient was a pleasant, passive in- 
dividual, who accepted his physical condition 
with all of its limitations. He readily admitted 
his lack of employment interest. He did not 
have the initiative to seek work. The Rehabili- 
tation Center had a fairly good job lined up 
for him that fitted in with his disability (a 
position as a cashier), but the patient refused 
it because he was perfectly willing to stay on 
the $180.00 pension. . . 

I have been a consultant to the Veterans’ 
Administration, and, in particular, I have 
studied the paraplegia center at Hines, IIli- 
nois, and it is frequently the observation that 
the paraplegic veteran who receives financial 
assistance and is provided with a car is content 
to remain incapacitated. Almost invariably, 
also, we find that such paraplegics are much 
less happy and get into more difficulties than 
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those who do find employment and become 
useful members of the community 


An Alternative Plan to that Proposed 
in H. R. 7225 

I should like to propose an alternative plan 
to that proposed in H. R. 7225, which I think 
will serve the disabled people of this nation 
more effectively and more humanely 

1. Continue to support fully the develop- 
ment of medical and vocational rehabilitation 
under existing laws (notably the Hill-Burton, 
Public Law 725, 79th Congress and the 
amendment program, Public Law 482, 83rd 
Congress 

2. Stress the importance of dynamic physi- 
cal, mental, social, and vocational rehabilita- 
tion of the disabled person, rather than the 
static and medically and psychologically un- 
sound procedure of shelving the disabled per- 
son on a pension 

3. Establish a study commission or advisory 
council with broad powers to investigate all 
phases of the Social Security program before 
enactment of any further legislation 

(a) Request this commission or 
council to make a thorough investigation of 
ways in which existing make the 
promising rehabilitation programs still more 
effective 

b) Request this commission or council to 
weigh carefully the relative 
rehabilitation versus static pensioning 

(c) Request also that this commission or 
council attempt to determine a suitable and 
effective procedure for assuring that each dis- 
abled person is given full opportunity for res- 
toration to self-sufficiency through modern re- 
habilitation procedures. 

(d) Request the commission or council to 
explore means of providing financial assistance 


advisory 


laws can 


merits of active 
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under already existing laws for the relatively 
small number of persons who are truly totally 
and permanently disabled and cannot be 
rehabilitated. 

e) Request the commission or council also 
to seek a much more accurate means of de- 
termining actual total permanent disability 
than is now available under presently develop- 
ing arrangements for the so-called disability 
freeze provision of the social security laws. 

f) Request the commission or council to 
widely its findings, so that the 
people of this nation can be fully informed 
concerning all phases of our Social Security 
program and make a wise, country-wide de- 
cision concerning its future development (this 
would be preferable to any hasty legislative 
action at this time. In fact, we need more 
time to evaluate the effectiveness of promis- 
ing existing legislation for the welfare of the 
disabled before we add to our tax burden by 
enacting new laws which would further extend 
Social Security along lines of dubious value 

4. Take the Social Security issue out of 
politics. The welfare of our disabled citizens is 
far too important for it to be subject to the 
vagaries of political expediency. 


publicize 


In closing, I should like to quote a state- 
ment made by John Galsworthy, the English 
novelist, at the Allied Conference on the 
After-Care of Disabled Men, held years ago, 
here in Washington, D. C., just after World 
War I. Galsworthy said: “A niche of useful- 
ness and self-respect exists for every man, how- 
ever handicapped; but that niche must be 
found for him. To carry the process of restora- 
tion to a point short of this, is to leave the 
cathedral without a spire. To restore him, and 
with him, the future of our countries, that is 
the sacred work.” 
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INDIVIDUALISATION EN EDUCA- 
TION PHYSIQUE. By Paul Frankard and 
Denise Walckiers. Paper. Price, 45 Fr. b., 
0,90 dollar). Pp. 115. E. Nauwelaerts, Place 
Cardinal Mercier, Louvain 2, Belgium, 1954. 


This little book deals with a big problem 
in physical education, that of keeping the 
demands of assigned exercises within the 
range of a child’s capacities. One need not 
go far into the past within his own circle of 
experience for instances of the overgrown, 
mentally sluggish boy playing with the smaller 
children in his class, or of the myopic girl 
terrified by having a baseball thrown at her. 

The authors soon get deep into the difficul- 
ties of sorting out school children into homo- 
geneous groups by anatomical and functional 
criteria. Some of the facts they unearth are 
especially instructive, such as the maximum 
(at age 14) in the curve for the coefficient 
of variation for weight as a function of age. 
The important work of Crampton on puberty 
is not mentioned, but other more recent 
American work receives due attention. The 
usefulness of the book would have been greatly 
increased by an alphabetical subject index: 
this lack is but poorly remedied by the table 
of contents at the end. 


RHEUMATOID ARTHRITIS AND 
PSORIASIS VULGARIS. Internal and Cu- 
Manifestations of the Permanent 
Endoparasitism in the Homo Sapiens. Their 
Common Etiology, Pathogenesis, and Specific 
Vaccine Therapy. By Tibor Benedek, M.D. 
Cloth. Price, $12.00. Pp. 308. Edwards 
Brothers, Inc., Ann Arbor, Mich. Distributed 
by Chicago Medical Book Company, Jackson 
and Honore Sts., Chicago, 1955. 


taneous 


Privately published this monograph reviews 
similarities between rheumatoid arthritis and 
psoriasis vulgaris. The author discusses a pilot 
study based on treatment of 94 patients. He 
vigorously presents the cause of these diseases 
as an organism described as B. endoparasiticus 
and he strongly recommends specific vaccine 
therapy. 

Dr. Benedek is a dermatologist whose in- 
terest in these conditions was stimulated by 
the misfortune of developing rheumatoid ar- 
thritis. He further stimulated by the 
recovery of one of his soldier patients whom 


was 
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he treated for psoriatic arthritis with the vac- 
cine of B. endoparasiticus. 

The book is a concise summary of much that 
has been written on rheumatoid arthritis and 
psoriasis. There are a few pictures and some 
statistical tables. Therapy is limited to medi- 
cal methods and usually to vaccine. The use 
of physical medicine methods is not discussed. 

Dr. Benedek quotes from an appraisal of 
current therapy in rheumatoid arthritis by 
Ragan and his co-workers in August, 1952: 
“The crying need in the present treatment of 
rheumatoid arthritis is for an understanding 
of the pathogenesis of the disease particularly 
its etiological factors, and for some definitive 
indices of a poor prognosis early in the 
disease.” 

The author hopes that his monograph will 
be the answer to this crying need. Based on 
the evidence that he presents, including the 
pilot study, Dr. Benedek has somewhat less 
than realized his hope. 


THE CARE OF YOUR SKIN. By Herbert 
Lawrence, M.D. Cloth. Price, $2.50. Pp. 95, 
with illustrations. Little, Brown & Company, 
34 Beacon St., Boston 6, 1955. 


The adolescent and young adult who has 
acne will find this small volume a source both 
of help and understanding for his physical 
and emotional problems. It is written in an 
easy style, and the medical terms used are well 
defined. Subjects covered are structure of the 
skin, cause of acne, misconceptions of the 
disease, treatment and development of the 
proper attitudes. A concise outline is appended 
in the form of treatment, dict and health 
memos. This book can be recommended to 
teen-agers suffering from common skin ail- 
ments. 


THE CLINICAL USE OF CORTICO- 
TROPIN, CORTISONE AND HYDRO- 
CORTISONE IN EYE DISEASE. By Dan 
M. Gordon, M.D. Cloth. Price, $3.75. Pp. 88, 
with 21 illustrations. Charles C Thomas, Pub- 
lisher, 301-327 E. Lawrence Ave., Springfield, 
Ill., 1954. 


The author stated that the monograph is 
presented as an aid to the practitioner; it 
will serve this purpose because it is well 
written and concise in the description of the 
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use of ACTH, cortisone and hydrocortisone 
in the treatment of diseases of the eye. The 
author made use of his own extensive clinical 
experience in discussing the effects of these 
new drugs. Photographs are used to show 
external diseases of the eye and to demon- 
strate several retinal lesions. A section is de- 
voted to long-term treatment for chronic 
diseases. Actual description of untoward 
effects is not given but dosage schedules and 
other ways of minimizing side effects are 
suggested. 

The only criticism is that the monograph 
is too brief. However, it provides a general 
survey of the field for the general practitioner 
and a reference source for the ophthalmol- 
ogist. 


HEALTH, CULTURE AND COMML- 
NITY. Case Studies of Public Reactions to 
Health Programs. Edited by Benjamin D 
Paul and Walter B. Miller. Cloth. Price, $5.00. 
Pp. 493, with illustrations. Russell Sage 
Foundation, 505 Park Ave., New York 22, 
1955. 


“Health, Culture and Community” is a 
collection of case studies designed to demon- 
strate the kind of assistance health workers 
may expect from teaming up with social scien- 
tists. It also brings to the social scientist a 
well-rounded picture of his contribution to the 
solution of health problems; 16 case studies 
are presented. They are drawn from various 
parts of the world, including South and Cen- 
tral America, Africa, Asia, and the North 
American continent. Each case study was 
written by a person or persons directly in- 
volved in the action described. All had lived 
in the community under discussion long 
enough to assess the situation at first hand 
The cases selected were tested in numerous 
staff or teaching seminars at the Harvard 
School of Public Health and therefore reflect 
the reactions and criticisms of seminar par- 
ticipants. Although each case is complete in 
itself, the series is held together by the re- 
marks of the editor who introduces each study 
His comments are followed by a statement of 
the problem to be discussed, an analysis of the 
situation, what was done, what happened, 
and the implications of the experience. Each 
case study ends with a summary and a brief 
annotated list of selected references. 

The major thesis of the monograph is that 
if you wish to help a community improve its 
health you must “start with people as they 
are and the community as it is.” The weakest 
link in the chain of health protection is in 
the application of stores of available health 
knowledge. This is evident especially when 
health work deals with individuals, when it 
is dependent for success upon the consent of 
the persons involved, and when it calls for 
radical changes in personal habits. All of the 
cases studied are of this kind. Concepts of 
health and illness are woven into the socio- 


cultural fabric of all peoples. They must be 
ascertained and understood before asking that 
new health habits be assumed. 

The 16 cases are grouped into 6 sections 
under the following headings: Reeducating 
the Community, Reactions to Crisis, Sex Pat- 
terns and Population Problems, Effects of 
Social Segmentation, Vehicles of Health Ad- 
ministration, and Combining Service and 
Research. Workers in the field of Physical 
Medicine and Rehabilitation will find Case 
12 especially illuminating. This documents 
what happened in a Chilean Health Center 
when the public health nurse was removed 
from the doctor-nurse-patient triad. 

“Health, Culture and Community” should 
prove useful to physicians, lay health workers 
and technical experts, administrators, and 
those interested in the social sciences. It is a 
stimulating and instructive book, presented 
from a point of view which is probab!v un- 
familiar to most medical practitioners. Many 
corollaries can be drawn which throw light 
on the perennial problem of interpersonal re- 
lations in the team approach to health serv- 
ice, as well as ways and means of gaining the 
confidence and cooperation of disabled pa- 
tients with many different cultural back- 
grounds. 


RADIOBIOLOGY SYMPOSIUM 1954. 
Proceedings of the Symposium held at Liege, 
Belgium, August-September, 1954. Edited by 
Z. M. Bacq and Peter Alexander. Fabrikoid. 
Price, $9.80. Pp. 362. Academic Press, Inc., 
Publishers, 125 E. 23rd St., New York 10, 


This collection of fifty papers is mainly 
of importance for the radiobiologist, the cellu- 
lar physiologist and the enzyme chemist. Sub- 
jects dealt with are hydrogen peroxide forma- 
tion by radiation, protective measures against 
biochemical effects of radiation, various shield- 
ing procedures, radiation effects upon enzymes, 
viruses, mitochondria and chromosomes, and 
radio sensitization. There are also a few papers 
on animal and human physiology in relation 
to radiation effects. The great variety of 
papers and the discussions permit a stimulat- 
ing insight into the research activities and 
problems of radiology. Thereby the volume 
extends its interest beyond the group of 
directly involved researchers and should reach 
the larger circle of those interested in bio- 
chemical progress. 


POLIOMYELITIS. By Robert Debre, et al. 
Cloth. Price, $8.00. Pp. 408, with illustrations. 
Columbia University Press, 2960 Broadway, 
New York 27, N. Y.: World Health Organiza- 
tion, Palais des Nations, Geneva, Switzerland, 
1955. 

This is an interesting and well thought out 


presentation of poliomyelitis as a worldwide 
endemic disease. 


; 
‘ 
d 
‘ 


The sections on epidemiology, serology, im- 
munology and public health control measures 
are exceedingly well done. Most interesting 
to this reviewer however is the excellent sec- 
tion on respiratory poliomyelitis which is un- 
usually complete. It carried particular import 
because most of us are aware of the ingenuity 
the Copenhagen group showed in handling 
their problems in a recent poliomyelitis epi- 
demic. All physicians need assistance in this 
emergency situation, and the problems are 
outlined and dealt with in a very practical 
way. 

In this country some may take issue with 
the impression of European workers that tank 
respirators should be used only for patients 
with pure spinal respiratory insufficiency and 
are not effective in bulbar poliomyelitis. They 
also used Cuirass respirators in the acute 
stage, a procedure not used widely in the 
United States. They do admit however that 
the Cuirass respirator is not suitable for the 
patient with greatly reduced vital capacity 
because it does not produce sufficient ventila- 
tion and frequently causes bed sores. The 
methods they have devised to use positive 
pressure ventilation through a_ tracheotomy 
opening were interesting. 

Perhaps the section on the clinical aspects 
would have been enhanced by a contribution 
by an author from the United States. Most 
of the photographs of the equipment used in 
respiratory poliomyelitis are of European de- 
sign and are not generally available here. 

This easily read volume is a truly inter- 
national approach to the present concepts of 
the pathology, epidemiology, immunology and 


The Painful Shoulder. S. M. Albert, and 
A. M. Rechtman. Am. Pract. & Digest Treat. 
7:72 (Jan.) 1956. 


‘Tive authors briefly review the causes of 
painful shoulder related to disease some dis- 
tance from the shoulder, such as cervical disk, 
intrinsic thoracic disease such as acute coro- 
nary occlusion, various pulmonary lesions, and 
peripheral vascular disease. The remainder of 
the paper concerns local disease which the 
authors divide into three main categories: 
1. Disease of the musculotendinous cuff — 
a. Tears, b. Degenerative changes with and 
without calcification; 2. Subacromial bursitis 

a. Primary, b. Secondary, and 3. Bicipital 
tenosynovitis (periarthritis) . 
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treatment of poliomyelitis. It is to be recom- 
mended for every specialist in physical medi- 
cine and will be of great value to pediatri- 
cians, internists, serologists and immunologists 
who are interested in the treatment of polio- 
myelitis and related diseases. 


SIGNIFICANCE OF THE BODY 
FLUIDS IN CLINICAL MEDICINE. By 
Alexander Leaf, M.D., and L. H. Newburgh, 
M.D. Second edition. Paper. Price, $2.50. 
Pp. 72. Charles C Thomas, Publisher, 301-327 
E. Lawrence Ave., Springfield, Ill., 1955. 


The reviewer feels that this is an excellent 
book for one who has recently studied physi- 
ological chemistry. It is however beyond com- 
prehension of individuals who are neither 
closely nor currently associated with the field. 
The authors leave the impression they should 
be more clinical and less academic in the 
treatment of their subject. 


HANDBOOK OF ‘TREATMENT. By 
Harold T. Hyman, M.D. Cloth. Price, $8.00. 
Pp. 511. J. B. Lippincott Company, E. Wash- 
ington Sq., Philadelpiia 5, 1955. 


“Handbook of Treatment” is just what it 
is intended to be — “A convenient and real- 
istic type of book to be used by general prac- 
titioner as well as specialist for ready refer- 
ence.” The book is clear, concise and ade- 
quate in the outline of the treatment of all 
conditions including abdominalgia to herpes 
zoster. The publication is worthwhile. 


Degenerative supraspinatus tendinitis is the 
most frequent cause of shoulder pain. These 
degenerative changes may be well advanced 
without causing symptoms, because they are 
buried in a tissue almost devoid of nerve or 
blood supply. Tenosynovitis of the supraspin- 
atus causes the pain and since the tendon 
sheath is the synovial floor of the subacromial 
bursa, it is difficult to dissociate supraspinatus 
tendinitis from subacromial bursitis. 

The authors are convinced that the acro- 
mion process is very important in the mech- 
anism and origin of the painful shoulder since 
apparently only the subacromial bursa, of the 
6 or 8 bursae around the shoulder, falls heir 
to disease. Chronic trauma due to impinge- 
ment against the acromion occurs. Relief of 
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nocturnal pain, by hanging the extremity over 
the side of the bed, by walking, and the relief 
by acromionectomy confirms this opinion 

The authors doubt very much whether pri- 
mary subdeltoid bursitis occurs except in rare 
instances 

The stiff painful shoulder is a self-limited 
disease, and the sole indication for treatment 
is to minimize pain and shorten the duration 
of the condition. Since acute pain in the shoul- 
der is a consequence of an acutely inflamed 


bursa associated with muscle spasm, two 
methods of treatment are suggested. These are 
release of tension and removal of irritating 


calcaneous and tendinous debris by aspiration, 
and adhesive traction to the extremity to re- 
lieve spasm and to move the site of the lesion 
from further acromial impingement 


Rest is of prime importance in the treat- 
ment of early bicipital tenosynovitis (peri- 
arthritis). The position of rest should be with 


the arm in abduction and maintained by use 
of a splint. In later more chronic stages, the 
authors favor manipulation under anesthesia 
Gradual stretching and physical therapy cause 
more pain over a longer period than manipu- 
lation under anesthesia. Lippman suggests su- 
ture of the long biceps tendon to the lesser 
tuberosity. This fixes the tendon and relieves 
pain. It does not the already formed 
adhesions about the intra-articular portion of 
the tendon 


release 


Definitive Bracing in the Treatment of 
Cerebral Spastic Paralysis of the Extremi- 
ties. Sidney Keats. J. Internat. Coll. Sur- 
geons 25:35 (Jan.) 1956 


Contracture of the Achilles tendon with ac- 
companying pes equinus is the deformity most 
with the 


is used at night to stretch 


frequently associated lower 
extremity. A brace 
the contracted heel cord and prevent deiorin- 
ity of the foot 
laced above the 


spastic 


The brace consists of a shoe, 


ankle, to which is attached a 


single round bar with a cuff below the knee 
and a right-angled posterior ankle stop. This 
brace also can be used postoperatively after 


surgical lengthening of the heel cord 


Long leg braces, with knees locked in full 
extension, and a spreader bar are used in cases 
gracilis This 
type of brace also can be used for spastic ad 


of overactivity of the muscles 
ductors of the thigh or in a scissors gait. It is 
necessary to attach a pelvic band to long leg 
braces when there is marked 
the hip flexors and internal rotators of the 
thigh. Ball-bearing hip joints are then used 
to neutralize 
In general, long leg braces with a pelvic band 
are used in training a child to walk who has 
a scissoring gait or adduction 
If internal rotation is not severe the pelvic 


overactivity of 


the thrust of the scissors action 


contractures 


band may be omitted and a posterior rotator 
strap can be attached to upright extensions 
on the lateral bars of the leg braces 


ARCHIVES of PHYSICAL MEDICINE & REHABILITATION 


May, 1956 


When there is a mild degree of internal or 
external rotation of the legs, not due to spas- 
ticity of the rotators and not accompanied by 
tendency to flexion of the knee, elastic “twist- 
ers’ can be used for gait training. These at- 
tach to a canvas belt worn about the waist and 
are wrapped around the legs, terminating in 
buckles on the shoes 


The Incidence of Atelectasis After Heart 
Operations With and Without Breathing 
Exercises. B. Strandberg. Ann. Phys. Med. 
3:18 (Jan.) 1956 


The incidence of atelectasis after heart op- 
erations was compared in two groups — those 
in whom pre-operative and _ post-operative 
breathing exercises were done and 
whom they were not done. There were 99 in 
the first group and 97 in the second. The pre- 
operative diagnoses were Tetrology of Fallot, 
patent and coarctation of the 
Chere was a very similar division of cases in 


those in 


ductus aorta 
each group 

The exercises consisted of arm and shoulder 
movements, diaphragmatic breathing and lo- 
calized expansion of various areas of the lung. 
They were given one week pre-operatively and 
four to five weeks post-operatively. 

In Group I, 33 cases developed post-oper- 
ative atelectasis. Five of the 33 died. In Group 
II, 9 developed atelectasis and none died. In 
Group I there were three deaths due to endo- 
carditis, cerebral thrombosis and cerebral hy- 
peremia respectively. In Group II there were 
two deaths due to hemorrhage and cerebral 
thrombosis respectively. 

Since the technics of chemotherapy, fluid 
replacement and anesthesia were the same in 
both groups appear that breathing 
exercises are of value in preventing atelectasis. 


it would 


The Medical Student. John R. Ellis. J. M. 
Educ. 31:41 (Jan 1956. 


The author, sub-Dean of the London Hos- 
pital Medical School of the University of 
London, expresses some thoughts on medical 
students generally and on differences between 
British and American medical students in par- 
ticular. It is his feeling that both British and 
American medical students are poorly edu- 
cated. This he ascribes chiefly to poor stand- 
science teaching and early scientific 


ards of 
education 

He also makes the point that most medical 
dislike responsibility and attain re- 
sponsibility late in their medical training. 
They also prefer dogmatism and the quick 
brilliant therapeutic result. It is his opinion 
that the American student works harder and 
is more serious and that he would be better 
off with more recreation and athletic activities. 
Generally, he feels that competition is keener 
that the curriculum and 
thinks that American 


students 


and 
better. He 


in America 
teaching is 
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students would do well to start more practical, 
clinical work earlier. He ends on a happy note 
implying that the internship must be the 
graveyard of the poor medical student and 
the birthplace of the good physician. 

The comments are interesting. It should be 
mentioned that the author’s opinions are defi- 
nitely influenced by the quality of the medical 
schools which he visited in this country. 


Prednisone and Prednisoline Therapy in 
Rheumatoid Arthritis Clinical Evaluation 
Based on Continuous Observations for 
Periods of Six to Nine Months. Edward W. 
Boland. J.A.M.A. 160(8):613 (Feb.) 1956. 


The purpose of this study was the appraisal 
of the therapeutic merits of prednisone and 
prednisoline in 141 patients with rheumatoid 
arthritis. Their effect was also compared with 
that of hydrocortisone. The patients were fol- 
lowed over periods from six to nine months 
and the average duration of the arthritis was 
126 months. 

The patients were divided into three groups 

those who had never been or had not re- 
cently been on hydrocortisone therapy, those 
whose arthritis had previously been adequately 
controlled on hydrocortisone and those whose 
condition had not been adequately controlled 
on hydrocortisone. 

The maintenance doses of prednisone or 
prednisoline were 5 15 mg. per day by 
mouth, approximately one-fourth that of 
hydrocortisone. 

On the newer derivatives gastric complaints, 
ecchymoses and vaso-motor symptoms in- 
creased markedly in all three groups of cases. 
However, there was much greater difficulty 
with salt and water retention when hydro- 
cortisone was being used. 

The new derivatives are not ideal suppres- 
sive agents and problems in management and 
potential hazards related to depression of the 
adrenal cortex still exist with their use. 

Physicians now ought to think of the proper 
steroid as well as the indications for selection 
of candidates for steroid therapy. 


Effect of Chlorpromazine on Convulsions 


of Experimental and Clinical Tetanus. 
R. E. Kelly, and D. R. Lawrence. Lancet 
270:118 (Jan. 21) 1956. 


The authors noted the effect of chlorpro- 
mazine on the convulsions produced by tetanus 
in both experimental and clinical conditions. 
Tetanus toxin was injected into the hind leg 
of a rabbit to produce an experimental resting 
tetanus. The other leg of the rabbit was used 
as a control. One mg. of chlorpromazine per 
kilogram of body weight administered intra- 
venously abolished all muscle spasm in the 
extremity for an average time of 77 minutes. 
This was true even when an afferent stimulus 
was applied to the leg. The authors also re- 


ported on one clinical case involving the treat- 
ment of a two year old male afflicted with 
tetanus. 

Chlorpromazine was administered  intra- 
venously by way of an intravenous drip 
through the entire course of the disease which 
lasted 16 days. The dosage varied with the 
degree of involvement and on one day 
amounted to 330 mg. At no time was the res- 
piration affected but the patient could be 
aroused at all times. The patient went on to 
a complete recovery. 

It would seem that chlorpromazine is a very 
effective agent for the treatment of tetanus in 
that muscle spasm was abolished without 
markedly affecting either the respiration or 
consciousness. 


Chronic Poliomyelitis Respirator Deaths. 
R. A. Blossom, and J. E. Affeldt. Am. J. 
Med. 20:77 (Jan.) 1956. 


Because of frequent inquiries relative to the 
prognosis and expected complications in 
chronic respirator patients, the authors care- 
fully analyzed the cause of death in 15 cases 
that occurred in a large chronic poliomyelitis 
respiratory center. The more interesting find- 
ings were as follows: 

Bronchopneumonia was a direct cause of 
death in 4 patients and a contributing cause 
in 5 others. Five had associated abscesses of 
the lung. The predominant organisms found 
were Proteus vulgaris and Pseudomonas aeru- 
ginosa. These two organisms are very resistant 
to antibiotics. There were 10 cases of atelec- 
tasis and 8 of emphysema — those patients 
who were in the respirator the longest had the 
most emphysematous involvement. Six patients 
had layers of homogenous acidophilic material 
lining the alveolar ducts that was similar to 
“hyaline membrane disease’ found in new- 
born infants. Theoretically, this would form a 
barrier to gas exchange. 

Although the cardiovascular system rarely 
contributed to deaths, 8 patients had right 
ventricular hypertrophy, 11 had left ventricu- 
lar hypertrophy, and 5 others had dilatation 
of the heart chambers. Eight cases showed a 
subacute or healed myocarditis. 

The gastro-intestinal system was a common 
source of complications. Abdominal distension 
with signs of gastro-intestinal bleeding oc- 
curred in 11 cases. At autopsy, ulceration was 
found in the distal esophagus in six patients, 
in the stomach in six and in the duodenum in 
one. Two patients died as a result of gastro- 
intestinal hemorrhage. 

Eighty per cent of these cases had renal or 
other genito-urinary calculi. Proteus vulgaris 
and Pseudomonas aeruginosa were again 
found to be the most frequent organisms in- 
fecting the urinary tract. 

The average age of these patients was 24 
years, and they lived an average of 13.08 
months after they developed poliomyelitis. 


ij 
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However, these figures are not very meaning- 
ful, because two of the patients lived 3.5 and 
4.5 years, respectively, and if these are ex- 
cluded from the study the average period of 
survival drops to 9 months 


Changes in the Length and Position of the 
Segments of the Spinal Cord with Changes 
in Posture in the Monkey. C. G. Smith. 
Radiology 66:259 (Feb.) 1956. 


This study was undertaken to measure the 
changes in the length and position of individ- 
ual spinal cord segments when the trunk is 
flexed and when the extremities are moved 
into position which puts traction on the per- 
ipheral nerves 

Rhesus monkeys were sacrified and one-half 
of the skull and vertebral column was removed 
so that the brain and cord 
ualized. Pins, % inch long, were inserted into 
the cord along the line of attachment of the 
dorsal roots, each pin being placed where the 
lowest rootlet of met the highest 
rootlet of the nerve just caudal to it. Three 
pins were inserted into the brain stem, one at 
the level of the obex, the second at the junc- 
tion of the medulla and pons, and the third 
at the junction of the pons and the midbrain. 

Nails inserted into the vertebral bodies and 
in the bones of the lower limbs served as ref- 
erence points. The location of the pins in the 
cord and in the 
genographically for each posture. 

During flexion of the trunk all segments of 
the cord and hindbrain moved toward the 
mid-cervical region, that is, the level of the 
disc between the 4th and 5th cervical verte- 
brae. From the mid-cervical to mid-thoracic 
region, each segment moved upward toward 
the head progressively more. The segment at 
the level of C6 moved upward 5.9 mm., that 
is, from the level of the 6th to the 5th thoracic 
vertebrae 

Traction on the sciatic nerve produced by 
flexing the hip with the knee extended and 
the foot dorsiflexed caused 4 
ward movement of the cord at the pelvic rim 
Movement in both the sciatic and 
tibial nerves was toward the knee. 

Caudal movement of the lower cervical seg- 
ment was noted when traction was applied to 
the outstretched upper extremity. 

This study would indicate that the spinal 
cord is quite extensible and is also subject to 
much movement within the canal. 


were well vis- 


one nerve 


nerves was recorded roent- 


mm. of down- 


posterior 


vertebral 


The Apparent Absence of Significant Pri- 
mary Vasospasm in Acute Spinal Polio- 
myelitis. A. W. Trott, et al. Pediatrics 
17(2):230 (Feb.) 1956. 


It has been postulated that peripheral vaso- 
spasm is responsible for the pain, tenderness 
and the so-called “‘spasm’’ of muscles during 
the acute stage of poliomyelitis. It is known 
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that vasoconstriction producing a cold clammy 
skin is present in weak or paralyzed extremi- 
ties in the chronic stage of poliomyelitis. 
Therefore, the authors, in this study, have 
attempted to determine whether vasoconstric- 
tion also is present during the acute stage of 
poliomyelitis. 

Qualitative evaluations of blood flow de- 
termined through measurement of the temper- 
ature of the skin and muscle were performed 
on 40 patients with poliomyelitis during the 
first 40 days of their illness. Comparative 
studies were made on the paralyzed and nor- 
mal extremities of the patients and on the 
extremities of normal persons. There was no 
difference in the temperature gradients in the 
paralyzed and non-paralyzed extremities, and 
therefore it was assumed there was no change 
in circulation. On the first comparison with 
the normal persons it was found that a slight 
drop in temperature occurred in the patients. 
when the normal persons 
placed at rest the temperature of the skin and 
muscle showed a similar.decline to that of the 
patients, suggesting that the lowered tempera- 
ture was caused by rest rather than being the 
result of poliomyelitis. 

The authors believe their findings in acute 
poliomyelitis are in keeping with the patho- 
logic studies which indicate that primary in- 
volvement of the sympathetic nervous system 
is rare in poliomyelitis. They suggest that sym- 
pathetic block and other measures to reduce 
of no value in treatment of 


However, were 


vasospasm are 
poliomyelitis. 


Dangers of Delaying Speech Therapy. 
Robert W. Plummer. Arizona Med. 13:8 
Jan.) 1956. 


[he average age of the patients seen by the 
author for speech therapy during the last 15 
years was 7 years, exclusive of adults. An 
individual learns from birth to age 6 
than during any other 6-year period. It is 
easier, with assistance, for the speech defective 
to achieve normal speech during the natural 
speech development period of under 6. Speech 
defects become more deeply rooted and more 
difficult to correct after the age of 5 years. 

A great majority of stutterers 6 years and 
under can be corrected in 6 months while 
those over 6 years require 8 to 10 months. 
Severe dyslalia, in which speech is quantita- 
tively normai but qualitatively unintelligible, 
usually can be corrected in 12 months if ther- 
apy is begun when the child is 4 or 5 years 
old, but they require a minimum of 18 months 
if therapy is delayed beyond age 6. Psycholog- 
ical trauma is an added reason for early 
speech therapy. This becomes especially im- 
portant when school age is reached. 

Some children do outgrow speech defects, 
but this is all too commonly accepted as being 
true by parents, teachers, relatives, etc. The 
author found that 22 per cent of all first 
graders had defective speech in 20 elementary 


more 


| 
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schools in Phoenix, Arizona. He also found 
that 18 per cent of all eighth graders had 
defective speech, which is a relatively small 
decline in 8 years. Improvement in the defects 
will be even less from the eighth grade on. 
Education of parents, schools and every 
agency which contacts the speech defective is 
the only answer to the problem. It is just as 
sensible to treat all speech disorders persisting 
beyond age 5 as it is to immunize against all 
diseases in which it is possible to do so. 


Chlorpromazine and Human Spasticity. 
J. V. Basmajian and A. Szatmari. Neurol- 
ogy 5:856 (Dec.) 1955. 


This article is a follow-up report on an 
electromyographic study of the effect of rapid 
intravenous injection of chlorpromazine on 
human spasticity. Fifty mgm. of the drug was 
the dose used in the preliminary report, but 
in the newer study 0.5 mgm. per kilogram 
of body weight was used. Recordings of the 
resting muscles, tendon reflexes, voluntary con- 
tractions, irradiation phenomena, and clonus 
were made before the injection of chlorpro- 
mazine and at measured intervals afterward. 

Dramatic abolition of spasticity for about 
two hours was obtained in 15 of 18 patients 
with spasticity due to upper motor neuron 
lesions of various etiology, including cerebral 
palsy and paraplegia. Lesser effects were ob- 
tained in the other three cases. In a boy with 
cerebral palsy the effect lasted more than 20 
hours. Voluntary muscular activity was un- 
affected except in one quadriplegic who re- 
ported a brief transient paralysis of a partially 
affected limb. The effects were not related to 
state of consciousness. Most patients remained 
highly co-operative, though some became quite 
sleepy. 

No effect was noted on the involuntary 
movements or the reflexes in five cases of 
choreo-athetosis and no depression was seen in 
a normal subject’s neuromuscular responses. 

Two cases of parkinsonian tremor were re- 
lieved temporarily, in contrast to the occa- 
sional appearance of such a tremor in long- 
term therapy for psychosis with chlorpro- 
mazine and reserpine. 

The authors were very cautious in trans- 
lating their experimental results into possible 
therapeutic application, preferring to leave 
this to clinicians. 

The possible mode of action of the drug 
was discussed. The effect is apparently a de- 
pression of overbalanced facilitatory influences 
of the brainstem reticular nuclei. In this re- 
gard, further work with normal subjects must 
be done, since it has been observed that there 
may have been an increase in the normal 
stretch reflexes in normal persons. The fact 
that there was not a depression of the normal 
stretch reflex in nonspastic individuals indi- 
cates that the effect of the drug is not at the 
level of the spine but rather in the brainstem. 

Extrapyramidal conditions are caused by 


release of the motor cortex proper (Brodmann 
area 4) from the premotor cortex (Brodmann 
areas 6 and 4S) via striopallidonigrothalamic 
pathways. Therefore, chlorpromazine will af- 
fect extrapyramidal conditions only when cor- 
tical functions are depressed. Hence, it is not 
surprising that the cases of choreo-athetosis 
were unaffected by the drug except when ac- 
tual sleep was allowed to occur. The paradox 
of parkinsonism remains to be explained. 


The Treatment of Pressure Sores in Para- 
plegic Patients. Rowland Osborne. Brit. J. 
Plast. Surg. 8:214 (Oct.) 1955. 


The author states that there would be few, 
if any, pressure sores if patients could be ad- 
mitted to spinal injury units directly after the 
accident. All ulcers can be closed with the 
possible exception of the trochanteric leading 
into an infected hip joint. Having been closed, 
given an intelligent co-operative patient made 
“sore conscious,” there should not be any re- 
currence. The great bugbear of surgery for 
pressure sores is the uncertainty as to whether 
all vessels have been tied. The surgeon must 
be alert for hematoma formation and deal 
with it at once. 

The specific plastic treatment of sacral and 
trochanteric sores is discussed. With ischial 
sores the author reserves ischialectomy for thin 
patients who have had a recurrence. 


Herniated Cervical Disk and Atypical 
Facial Neuralgia. Muscle Spasm as a Pain 
Factor. B. D. Judovich, and G. R. Nobel. 
Lancet 75:453 (Oct.) 1955. 


Headache and atypical facial neuralgia fre- 
quently accompany herniated cervical disk or 
other mechanical painful lesions of the cervical 
spine. The mechanism of this associated pain 
may be due to irritation of descending or 
spinal roots of the trigeminal nerve with trans- 
mission of pain to head and face, and sympa- 
thetic pain caused by reflex stimulation. 

The concept that muscle spasm causes pain 
per se when it exists in conjunction with or 
is precipitated by an accompanying lesion it 
may cause additional pain, thus producing a 
vicious cycle, appears to be fallacious in cer- 
tain respects. Spasm of muscle and pain are 
caused directly by intrinsic disturbances of 
muscle, such as trauma, hemorrhage, inflam- 
mation, etc. Another type of muscle spasm due 
to reflex action occurs in tension headaches or 
herniated cervical disk. 

The authors believe that muscle spasm as- 
sociated with a “mechanical” painful neck, 
such as a herniated cervical disk, is reflex in 
nature, and for the following reasons does not 
of itself cause pain: 1) Production of muscle 
spasm by electrical stimulation for 20 minutes 
during a headache did not increase symptoms 
in a small group of patients; 2) shortening of 
the muscle by downward pressure and/or tilt- 


E 
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ing the head in a patient with a cervical disk 
definitely aggravates pain and radiation, and 
3) forty to 50 pounds of traction in patients 
with cervical disk instantly relieves pain; how- 
ever, this theoretically should aggravate pain 
when a muscle is in spasm as it does in acute 
torticollis. Muscle spasm in instances of the 
scalenus anticus syndrome does cause added 
pain, but this is due to its strategic loc ation 
and the effect on the subclavian artery and 
brachial plexus 

Conservative treatment for herniated cerv- 
ical disk consists of heavy traction 30 to 35 
pounds — administered intermittently by a 
motorized device or a simple device to be used 
at home. Procaine injection is used if reflex 
spasm of the scalenus anticus is Causing pain. 
Headache associated with painful lesions of 
the cervical spine, if not relieved by traction 
and ordinary analgesics, should have the re- 
gion of the occiput injected. Hydergine 1s 
helpful in these headaches as well as in the 
tension type of headache. A supporting collar 
may be necessary in some cases. 

The authors believe that headache associ- 
ated with painful lesions of the cervical spine 
is likely to be vascular in origin because: | 
Only irritation of a blood vessel on tapping 
the tender occipital points can produce the 
distribution of pain that occurs; 2) bilateral 
symmetrical distribution of pain, often throb- 
bing, points to vascular rather than nerve in- 
volvement; 3) the superficial temporal artery 
and the carotid artery frequently are tender 
in addition to their being tender occipital 
points; 4) procaine injection of the region of 
the occipital artery and nerve relieves the 
headache and does not produce anesthesia of 
all painful areas, does not eliminate muscle 
spasm of the neck, nor does it account for the 
area relieved of pain when the occipital nerve 
is anesthetized, and 5) hydergine, a vaso- 
dilator, often relieves this pain. This, plus re- 
lief by procaine injection, suggests a vaso- 
constrictor mechanism. 


Physical Dynamics of the Ceugh Mecha- 
nism. B. B. Ross, et al. J. Appl. Physiol. 
8(3):264 (Nov.) 1955. 


Studies of the physical changes accompany- 
ing coughing were made by measuring the rate 
of flow of air, esophageal pressure and the 
effects of externally applied pressure on an 
autopsy specimen of trachea, and also by vis- 
ualizing changes in the tracheal diameter by 
using x-ray motion pictures and fluoroscopic 
studies. 

During a cough a high linear velocity air- 
stream with high kinetic energy is produced, 
which will displace objects lodged in the air- 
way. It is this high linear velocity (approxi- 
mately 28,000 cm./sec.) in a cough that dis- 
tinguishes it from a forced expiration (approx- 
imately 4700 cm./sec.). The rate of flow of 
air in forced expiration and cough is about the 
same (5-7 liters/sec.). Mean linear velocity 


varies inversely to the area of the cross section 
diameter of the trachea. During a cough, the 
rapid reduction in the diameter of the trachea 
produces the high linear velocity. In forced 
expiration this reduction does not occur. 

The mechanism producing these diameter 
changes must be the closure of the glottis pre- 
ceding the expirating phase of the cough. This 
permits the high initial expiratory pressure 
and a high pressure gradient across the walls 
of the trachea and bronchi once the glottis is 
opened. X-ray motion pictures show an abrupt 
change in tracheal diameter and no evidence 
of a wave-like progression of diameter changes 
along the bronchial tree as has been suggested. 

Mechanical cough apparatus is essentially 
a decompression chamber that induces a sud- 
den mouth-chest pressure gradient of about 
40 mm. Hg. During a normal cough this gra- 
dient is 100 to 140 mm. Hg. This difference 
in mouth-chest pressure gradient (normal 
cough vs. artificially induced methods) sug- 
gests there is little change in the caliber of 
the airway, and therefore little change in re- 
sistance. Hence there is little change in linear 
velocity as compared to the normal cough. 


Electrical Stimulation in the Treatment of 
Muscular Trismus and Periarticular Fibro- 
sis of the Temporomandibular Joint. F. J. 
Sheffield; R. A. Gregg, and A. F. 
Mastellone. Am. J. Phys. Med. 14:612 


Dec 1955. 


The problem of trismus and partial anky- 
losis of the temporomandibular joint is con- 
stantly plaguing both the dentist and physi- 
cian in general practice. The authors present 
this article to stress the benefit of electrical 
stimulation in restoration of mobility to the 
joint. They stress that only when the problem 
is periarticular without bony involvement is 
ihe treatment advantageous. 

Several etiological factors are discussed and 
the anatomy of the joint is mentioned briefly. 
The dominance of the elevator muscles (tem- 
poral, masseter, and internal pterygoid) over 
the strength of the depressor musculature is 
also noted. 

Six cases with resultant periarticular in- 
volvement of the temporomandibular joint are 
presented. All were treated with a pulsating 
alternating current applied through two elec- 
trodes secured to the joints. Pulsations of 2-4 
per second were used and treatments were 
carried out twice daily. Supervised active ex- 
ercise to the jaw was also used. 

In all cases there was a marked increase in 
the range of motion of the temporomandibular 
joint 


Electromyographic Changes in Myasthenia 
Gravis. R. J. Johns, et al. Am. J. Med. 
19(5):679 (Nov.) 1955. 


Electromyographic studies of the properties 
of the neuromuscular block in myasthenia 
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gravis were made. The characteristic features 
observed on electrical stimulation of the ulnar 
nerve were as follows: 1. There is a partial 
block of the transmission of a single impulse ; 
2. after the passage of a single impulse there 
is an increase in the degree of block which 
reaches a maximum about one second after 
passage of the impulse; after 10 seconds the 
block clears; 3. a train of impulses results first 
in a progressive increase in the block. Then 
follows a transient decrease in block. This is 
succeeded in turn by a progressive increase in 
block which rises as the frequency of stimula- 
tion is increased, and 4. a brief period of facil- 
itation of neuromuscular transmission follows 
tetanizing stimulation. This apparently repre- 
sents a decrease in the myasthenic block and 
is probably prefunctional in origin. However, 
this facilitation decreases the ability of the 
myasthenia to transmit subsequent impulses. 

The authors found a close resemblance be- 
tween the neuromuscular block in myasthenia 
and that produced by d-tubocurarine in nor- 
mal subjects. This suggests that the myasthenic 
block could be produced by a competitive (or 
curare-like) block. 


Reflex Hyperemic Deossification (Sudek’s 
Atrophy). Joel Hartley. J. Mt. Sinai Hosp. 
22:268 (Nov.-Dec.) 1955. 


That Sudeck’s atrophy or reflex hyperemic 
deossification is caused as a result of either 
trauma or infection is generally accepted. 
Trauma, however, is the most common initiat- 
ing cause and often is of a minor degree. The 
site of involvement may be at the injury area 
or may be separated by one or more joints. 
It is more common in the upper extremities 
about the hand, wrist, and forearm. 

The clinical picture is characterized by pro- 
gressively increasing pain which may eventu- 
ally spread to involve the root of the limb. 
The affected area at first is warm, dry, tender, 
and edematous. It later becomes more edema- 
tous but cold and cyanotic. Spotty deossifica- 
tion begins to appear at about four to six 
weeks, with secondary trophic changes involv- 
ing the skin, muscle, and nails appearing 
somewhat later. 

X-ray changes first appear as discrete mot- 
tlings especially prominent in the carpals and 
metacarpals. Deossification in the metaphyseal 
zones or throughout the whole bone are noted. 
These ultimately may progress to diffuse rare- 
faction of all portions of the bone or several 
bones. 

Early in the process there is dilatation of 
the blood vessels with increased flow. Later, 
as vasospasm begins the extremity becomes 
cold and cyanotic. However, even with vaso- 
spasm, the process of deossification continues. 

Treatment is primarily one of early recog- 
nition with institution of carefully graded ac- 
tivity, weight bearing, and rehabilitation. Per- 
suasion and encouragement are important and 
should be stressed. Prophylaxis consists of pre- 
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venting poor immobilization, too early rehabil- 
itation, or prolonged immobilization. 


Heat Therapy for Ischemia in the Lower 
Extremities. K. R. Woolling, and C. Wilson. 
Diabetes 4:389 (Sept.-Oct.) 1955. 


The authors describe a heat cradle or box 
for controlled heating to promote vasodilata- 
tion and aid in healing of ulcers and infec- 
tions, and in the relief of pain in ischemic 
extremities. The heating unit, a thermostat, 
and a thermometer are mounted near the end 
of the box. The heating unit consists of 12 
incandescent lamps mounted on a board bridg- 
ing the lower border of the box end. The 
lamps are wired as four groups, with three 
lamps in each group and the thermostat is 
connected with the circuit. Each of the three 
lamps comprising a group is connected in 
series with the other two lamps of the group, 
and each of the four groups is connected in 
parallel with the other three groups. The pat- 
tern of mounting the individual lamps in the 
same group is staggered so that no two lamps 
in the same group are side by side. When the 
thermostat was adjusted so that the thermom- 
eter in the end of the box was 90 F., the tem- 
peratures inside the therapeutic compartment 
never exceeded 97.9 F. or fell below 87.1 F. 
The temperature at points nearest the heating 
unit ranged for the most part between 90 and 
95 F., the generally accepted ideal range. 

“Hot spots” are avoided with this device 
and it therefore affords additional safeguards 
against burning. 


Studies of Thorium X Applied to Human 
Skin. IV. Clinical and Autoradiographic 
Findings Following the Introduction by 
Iontophoresis. P. Fleischmajer, and V. H. 
Witten. J. Invest. Dermat. 25:223 (Oct.) 
1955. 


After a pilot study revealed that iontophor- 
esis of Thorium X increased the penetration 
of the substance through absorbent papers, 
this procedure was attempted in three human 
volunteers. 

To the upper aspect of the volar surface of 
both forearms, a square of blotting paper sat- 
urated with Thorium X saline solution was 
applied. To the middle of the volar aspect of 
the left forearm a square of paper saturated 
with saline solution was applied. An electrode 
connected to the positive pole of a galvanic 
circuit was applied to the blotting paper sat- 
urated with Thorium X saline solution for 20 
minutes at 2 ma. The procedure was repeated 
for the blotting paper containing only saline 
solution. The other site served as a control. 

Two hours later excision biopsies were done 
of the two sites in which Thorium X solution 
was used. Frozen sections were made and 
autoradiograms prepared. 

The clinical biological effects of Thorium 
X, as evidenced by erythema and pigmenta- 
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tion, were enhanced by iontophoresis. Pene- 
tration of Thorium X, as evidenced by the 
autoradiograms, was also definitely enhanced 
by iontophoresis. Speculation followed as to 
the therapeutic effectiveness of this method in 
various dermatologic conditions, such as ke- 
loids, thickened lesions of lichen simplex 
chronicus and prurigo nodularis, forms of 
nevus flammeus, plaques and tumors of myco- 
sis fungoides. 


The Problem of Pressure Sores in Spinal 
Paraplegics. L. Guttmann. Brit. J. Plast. 
Surg. 8: 196 (Oct.) 1955. 


The mechanism of development of pressure 
sores depends on intrinsic and extrinsic factors. 
Intrinsic factors include lowering of tissue re- 
sistance to pressure especially during spinal 
shock stage; sensory loss; anatomical arrange- 
ment of certain parts of the body; spasticity 
of the limbs; nutritional deficiency; anemia, 
and infection. The extrinsic factors include 
maceration from exposure of skin to moisture 
and pressure, the immediate cause of ischemia 
and development of sores. 

Pathologically, the following stages of de- 
velopment of a bedsore can be distinguished 

stage of transient circulatory disturbance; 
stage of permanent damage to cutaneous tis- 
sues; stage of deep penetrating necrosis; infec- 
tion of sores; the closed ischial bursa, and 
cancerous degeneration of sores or scars 

The treatment can be divided into general 
methods, local methods and plastic repair. The 
general and local methods are aimed directly 
at the various intrinsic and extrinsic factors in 
the production of sores. Prophylactic measures 
from the outset are of paramount importance 
and if properly applied will prevent the occur- 
rence of these lesions. The author decries the 
use of the popular rings which have been 
found to produce sores by sheering stress and 
recommends proper use of pillows and Sorbo 
packs. Other factors are discussed and empha- 
sis is placed on making the patient “pressure 
conscious” both as a preventive and in the 
pre- and post-operative period once sores have 
developed. The plastic repair of these pressure 
sores is briefly discussed, special mention being 
made of the method used for the treatment of 
ischial sinus sores, called “pseudo-tumour” 
technic. 


Optical Density of Serum in Cancer Com- 
pared with Findings in Patients Having 
Other Diseases and in Normal Persons. 
J. A. Quinn; S. A. Katz, and A. E. 
Rappaport. Am. J. Clin. Path. 25:1120 
(Oct.) 1955 

The authors first noted a difference in the 
optical density of serum from normal patients 
and those with cancer of one form or another. 

Tests were carried out on 914 patients orig- 
inally in an attempt to establish norms for 
subsequent testing. The patients were divided 


into three groups, 1) normal, 2) pregnant 
females and patients with diseases other than 
cancer, 3) patients with cancer. 

Blood samples were obtained and the op- 
tical densities of the serum were determined 
before and after refrigeration. The differences 
were determined and were plotted against the 
standardized values. 

Of 477 normals tested, true negative results 
were obtained in 97.7 per cent of the cases. 
True negative results were noted in 86.3 per 
cent of the patients who were either pregnant 
or had a disease process other than cancer. 
Of 313 patients with biopsy-proven carcino- 
matosis, a true positive result was noted in 
90.1 per cent of the cases. 

The results of the study are indeed interest- 
ing. Though it is simple enough to be utilized 
in mass studies the reliability is not such as 
to recommend its widespread use. 


The Distribution of the Permanent Paraly- 
sis in the Lower Limb in Poliomyelitis. 
W. J. Sharrard. J. Bone & Joint Surg. 
37-B:540 (Nov.) 1955. 


The belief that some order exists in the 
apparently irregular distribution of permanent 
paralysis in poliomyelitis has been expressed 
by several authors. The author presents a 
series of 142 patients in whom paresis or 
paralysis could be detected in 203 limbs three 
years after the onset of poliomyelitis. 

The quadriceps and hip abductors (gluteus 
medius and maximus) led in frequency of 
affection but the muscles of the leg were those 
most frequently paralyzed. The ratio of paresis 
to paralysis was lower in the muscles of the 
leg (tibialis anterior, tibialis posterior, and 
long toe flexors and extensors) and higher in 
the hip flexors and adductors. However, the 
incidence of paralysis in the intrinsic muscles 
of the foot was low. 

The highest incidence of paralysis was 
found in the L2 and L3 segments. Below this 
level there was a uniform decrease in the 
numbers of affected muscles. 

The spinal cord in the normal and in polio- 
myelitis was compared by noting the number 
of motor cells remaining in the affected cord 
at the clinical level of involvement and com- 
paring with a normal cord. 

Using a method of reconstruction, called 
projection microscopy, the author compared 
the spinal cords of seven patients who had 
had poliomyelitis with patients who had nor- 
mal cords. 

Again it would seem that the 2nd and 3rd 
lumbar segments were those most frequently 
and extensively involved. In a transverse plane 
the center of the anterior horn appeared to 
be the most vulnerable area. 

The relationship between the distribution 
of paralysis and the destruction of motor nerve 
cells was noted. The paralysis appeared to be 
in exact agreement with the distribution of 
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motor cell destruction. Muscles supplied by 
short columns of cells were the most fre- 
quently paralyzed; those supplied by the long 
columns were more likely to be paretic. 
When the whole of the motor column that 
supplied a muscle had been destroyed it was 
likely that one or more adjacent motor col- 
umns that occupy the same length of spinal 


New Procedures for Stable Isotope 
Distribution Announced 


Simplified procedures for the domestic and 
foreign distribution of stable (non-radioactive ) 
isotopes and rare earths produced by the U. S. 
Atomic Energy Commission were announced 
by Chairman Lewis L. Strauss. 

Under the revised procedures, neither do- 
mestic nor foreign applicants will be required 
to file and obtain Commission approval of 
applications before purchasing the materials. 
Requests and purchase orders will be handled 
directly between the user and the AEC facility 
supplying the materials. Electromagnetically- 
concentrated stable isotopes will be available 
for sale to domestic users; they were previ- 
ously available only on a loan basis. Reports 
of results of experiments using the materials 
will not be required from either U. S. or for- 
eign applicants. 

The export of deuterium or deuterium com- 
pounds to any country listed as a Subgroup A 
(Soviet Bloc) country in Section 371.3 of the 
comprehensive Export Schedule of the U. S. 
Department of Commerce is prohibited. Ex- 
port of deuterium or deuterium compounds to 
any other country requires a special export 
license from the Department of Commerce. 
Prior approval of the Atomic Energy Commis- 
sion must be obtained for sale of any other 
stable isotope to a person in a Soviet Bloc 
country. 

The Commission will establish annual or 
special quotas of the total quantity of each 
item to be distributed and the maximum 
amount which will be available to any one 
person, firm or institution without special 
Commission approval. Samples of rare and 
expensive items may be loaned, provided they 
will not be diluted or contaminated during 
use. 


Sale prices and charges for loan of the ma- 
terials will be established by the Commission. 


cord would be completely destroyed or severely 
affected. 

This associated paralysis could also be ap- 
plied to prognosis. When both associated 
muscles were paralyzed prognosis was very 
bad. When both associated muscles were 
paretic or normal there was an excellent 
prognosis. 


Members are invited to send to this office items of news of general interest, 
for example, those relating to society activities, new hospitals, education, etc. 
Programs should be received at least six weeks before the date of meeting. 


The Commission will distribute only those 
materials which are not available commer- 
cially, unless the requestor certifies that the 
commercial product does not meet purity or 
quantity specifications required for his re- 
search. 


Stable isotopes have had important applica- 
tions in basic research in such fields as biology, 
medicine, chemistry, and metallurgy. Rare 
earths also are of research interest. Stable iso- 
topes currently available for distribution in- 
clude Deuterium, Helium-3, Boron 10 and 11, 
Oxygen 18, Argon 38, and the electromagneti- 
cally-concentrated isotopes of approximately 
80 elements. The rare earths included in the 
distribution program are those in the Lantha- 
nide Series: Elements 58 to 71 inclusive. 
Other items may be added to the list as they 
become available. 


Stable isotopes, except deuterium, are dis- 
tributed by the Stable Isotopes Research and 
Production Division, Oak Ridge National Lab- 
oratory, Oak Ridge, Tenn. Under the revised 
procedures, the Commission’s Savannah River 
plant will sell deuterium oxide (heavy water) 
in bulk quantities to any domestic distributor. 
The minimum and maximum amounts that 
may be purchased are 200 and 400 pounds, 
respectively. Inquiries should be sent to the 
Savannah River Operations Office, U. S. 
Atomic Energy Commission, Post Office Box 
A, Aiken, S. C. 


Purchasers may resell deuterium oxide in 
the smaller quantities used for research and 
development. Previously, such quantities were 
distributed only by the Stuart Oxygen Co., 
San Francisco, under contract with the Com- 
mission. 


Rare earth elements are available from the 
Commission’s Ames Laboratory, Iowa State 
College, Ames, Iowa. 


News 
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Books Received 


Books received are acknowledged in this 
column as full return for the courtesy of the 
senders. Reviews will be published in future 
issues of the journal. Books listed are not 


available for lending. 


The Macmillan Medical Dictionary edited 
by Sir Cecil Wakely; Doctors Are People by 
W. Gerg Mann: The Doctor Writes edited 
by S. O. Waife: Arthoplasty by St. J. D. 
Buxton; Muscular Contraction by M. 
Dubuisson; Laboratory Aids in Endocrine 
Diagnosis by Roberto F. Escamilla: Anterior 
Poliomyelitis by Lewis J. Pollock; The His- 
tory and Conquest of Common Diseases 
edited by Walter R. Bett; Textbook of Anat- 
omy and Physiology —13th Edition by 
Diana Clifford Kimber and Carolyn E. Gray: 
Introduction to Psychiatric Occupational 
Therapy by Gail S. Fidler and Jay W. Fidler: 
Special Education for the Exceptional — 
Volume I: Introduction and Problems, Vol- 
ume II: The Physically Handicapped and 
Special Health Problems edited by Merle E. 
Frampton and Elena D. Gall; Corticotropin 
and Cortisone in Rheumatoid Arthritis. 
Clinical and Experimental Investigations 
by Finn Fischer; Self-Help for the Arthritic. 
A Course of Home Treatment for the Com- 
moner Types of Arthritis by David White; 
Postural Back Pain by Milton C. Cobey; 
Surgery in World War II — Vascular Sur- 
gery edited by Daniel C. Elkins; Surgery in 
World War Il — Hand Surgery edited by 
Sterling Bunnell; Peripheral Vascular Dis- 
ease by A. J. Barnett and J. R. E. Fraser; 


Varicose Veins. Phlebitis, Leg Ulcers, 
Dropsy, Eezema, Haemorrhoids by R 
Rowden Foote; Textbook of Occupational 


Therapy. With Chief Reference to Psy- 


chological Medicine by Eamon N. M. 
O'Sullivan; Your Blood Pressure and 
How to Live with It by William A 


Brams; Progress in Biophysics and Bio- 
physical Chemistry. Volume VI_ edited 
by J. A. V. Butler; Current Therapy 
1956. Latest Approved Methods of Treat- 
ment for the Practicing Physician edited by 
Howard F. Conn; Proceedings — The Insti- 
tute on Rehabilitation Centers compiled by 
National Society for Crippled Children and 
Adults, Inc.; Pelvo-Spondylitis Ossificans. 
Rheumatoid or Ankylosing Spondylitis. A 
Roentgenological and Clinical Guide to its 
Early Diagnosis (Especially Anterior 
Spondylitis) by Ragnar Romanus and Sven 
Yden; Joint Ligament Relaxation Treated 
by Fibro-Osseous Proliferation. With Spe- 
cial Reference to Low Back Disability — 
Trigger Point Pain and Referred Pain by 
George Stuart Hackett; The Fields of Group 
Psychotherapy edited by S. R. Slavson: 
Special Education for the Exceptional. 


Volume III — Mental and Emotional Devi- 
ates and Special Problems edited by Merle 
E. Frampton and Elena D. Gall; Physiother- 
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apy in Some Surgical Conditions by Joan E. 
Cash; Poliomyelitis — Papers and Discus- 
sion Presented at the Third International 
Poliomyelitis Conference compiled and ed- 
ited for the International Poliomyelitis Con- 
gress: Preventive Medicine in World War 
Il, Volume III. Personal Health Measures 
and Immunization edited by John Boyd 
Coates, Jr.; Acute Head Injuries in Boxers. 
Clinical and Electroencephalographic Stud- 
ies by L. E. Larsson, et al; Vocational and 
Professional Monographs — Soap and De- 
tergent Industry by Oliver M. Gale; Is Your 
Halo On Straight? by Glenn Curtis; The 
Exceptional Child Faces Adulthood. Pro- 
ceedings of the 1955 Spring Conference of 
the Child Research Clinic of the Woods 
Schools. 


Recent Publications by Members 


Nila Kirkpatrick Covalt and _ co-author, 
“The Place of Low Volt Currents in Hydro- 
Hydrogalvanism and Allied Cur- 
rents.” The Physical Therapy Review, Febru- 
ary, 1956. 

Jack Meislin and co-author, “The Manage- 
ment of Attitudinal Contractures in Psychi- 
atric Patients.’ The Physical Therapy Review, 
February, 1956 

Maxwell D. Flank with co-authors, ‘““Man- 
agement and Rehabilitation of the Bedridden 
Patient.’ Illinois Medical Journal, February, 
1956 

James W. Rae, Jr., and Leonard F. Bender, 
“Treatment of Patients with Rheumatoid 
Arthritis by Physical Means.’ The Journal of 
The American Medical Association, February 
25, 1956. 

Albert A. Martucci, “Recent Survey of 
Physical Medicine and Rehabilitation Facili- 
ties in Pennsylvania.” The Pennsylvania Med- 
ical Journal, February, 1956. 

Walter J. Treanor, and Raoul C. Psaki with 
“Potential Reversibility of the 
Hemiplegic Gait.” United States Armed 
Forces Medical Journal, February, 1956. 

Frank H. Krusen, “Physical Medicine and 
Rehabilitation: Its Significance and Relation- 
ship to Other Specialties in Medicine.” The 
Medical Journal, February, 


therapy: 


co-authors, 


Pennsylvania 
1956. 

Grace M. Roth, “Smoking and the Cardio- 
vascular System.’ Minnesota Medicine, Feb- 
ruary, 1956. 

Arthur S. Abramson with co-authors, “The 
Physiologic Basis of Electrodiagnosis.”” The 
Physical Therapy Review, January, 1956. 

A. P. Hudgins, “Local Anesthesia for the 
Uterus and Cervix.” The Western Journal of 
Surgery, Obstetrics and Gynecology, January, 
1956 

Frederic 
editorial) 
1955 

The following articles were published in 
Department of Medicine and Surgery, Pro- 


J. Kottke, “Physical Medicine 
Minnesota Medicine. November, 
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gram Guide Physical Medicine and Rehabili- 
tation, December 30, 1955: 

Carrie E. Chapman and co-author, “Elec- 
trical Stimulation of Muscle Groups.” 

Richard V. Freeman, “Why a Lay Coordi- 
nator in Medical Rehabilitation.” 

Delilah Riemer with co-author, “Commu- 
nity Employment Project at Bedford VA Hos- 
pital.” 

Herman C. Lund with co-author, ‘““Team- 
work Through a Ward Rehabilitation Confer- 
ence.” 

Stanley F. Radzyminski and _ co-author, 
“Evaluating the Results of Coordinated Ef- 
forts of the Medical Rehabilitation Board.” 

Harry H. Samberg and co-author, “‘Adapta- 
tions of the Wheeled-Barbell.” 


Newly Registered Therapists 
February 10, 1956 


Ortenzio, Rocco A., 1621 Paxton St., Harris- 
burg, Pa. 

Roman, Michael P., 3 E. Buttonwood St., 
Hazleton, Pa. 

Welner, Harold S., 326 N. Beech St., Syracuse, 
N. Y. 


February 18, 1956 
Cochren, Donald Ray, 315 W. Washington 
St., Oakland City, Ind. 
Davis, Jean M., 1706 Curtis St., Baton Rouge, 


La. 

Erkus, Richard F., 228 Bay 34 St., Brooklyn 
Solomon, Pearl, 337 E. Saylor St., Atlas, Pa. 
February 28, 1956 
Klein, Marilyn P., Avondale Apts., 17 and 

Jackson, Corvallis, Ore. 
March 2, 1956 


Rockwell, Donald C., 618 W. Highway, 
South Sioux City, Neb. 


Pardon us for whispering, 
but did you know this 


year's meeting in Atlantic 
City will be terrific? 
Come and see! 


AMERICAN ACADEMY OF PHYSICAL 
MEDICINE AND REHABILITATION 


Officers and Committees 
1956 
President — Ben L. Boynton 
President-Elect — Murray B. Ferderber 
Vice-President — George D. Wilson 
Secretary-Treasurer — Max K. Newman 


Board of Governors 
Ben L. Boynton 
Murray B. Ferderber 
Louis B. Newman 
Max K. Newman 
Ray Piaskoski 
George D. Wilson 
Ralph E. Worden 


Advisory Committee 
Frank H. Krusen, Chairman 
William D. Paul, Vice-Chairman 
Ben L. Boynton 
Harold Dinken 
Murray B. Ferderber 
Gustave Gingras 
Miland E. Knapp 
A.B.C. Knudson 
Lewis A. Leavitt 
Louis B. Newman 
Max K. Newman 
Ray Piaskoski 
George D. Wilson 
Ralph E. Worden 


By-Laws 
Earl C. Elkins, Chairman 
Robert W. Boyle 
Miland E. Knapp 
Frederic J. Kottke 
Donald L. Rose 


Membership 
Robert W. Boyle, Chairman 
Hans J. Behrend 
A.B.C. Knudson 


Nominating 
Arthur C. Jones, Chairman 
Morton Hoberman 
Herman Rudolph 


Program 
Fritz Friedland, Chairman 
Frances Baker 
Charles Wise 


Liaison with Association of 
American Medical Colleges 
William D. Paul, Chairman 
Robert L. Bennett 
James W. Rae, Jr. 


Liaison with American 
Hospital Association 
Donald J. Erickson, Chairman 
Clarence W. Dail 
Florence I. Mahoney 


Study of Disability 
Group Insurance Plan 
Walter J. Zeiter, Chairman 
Max K. Newman 
Ferdinand F. Schwartz 


319 


t 


REGIONAL OFFICERS 
AMERICAN CONGRESS OF PHYSICAL MEDICINE AND REHABILITATION 


EASTERN SECTION—Chairman, Jacob L. 
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David Paul, Iowa City; Secretary, William D. 
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South Dakota. 
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Moor, Los Angeles; Secretary, Roy H. Nyquist, 
Physical Medicine Section, Paraplegia Service 
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man, Carl C. Hoffman, Denver; Secretary, 
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Army Hospital, Denver. 


States represented: Arizona, Colorado, New 
Mexico, Utah and Wyoming. 


CENTRAL SECTION—Chairman, Paul A. 
Nelson, Cleveland; Secretary, Mieczyslaw 
Peszczynski, 13808 North Dr., Cleveland. 


States represented: Illinois, Indiana, Ken- 
tucky, Michigan, Ohio, West Virginia and Wis- 
consin. 


SOUTHERN SECTION — Chairman, 
Nathan H. Polmer, New Orleans; Secretary, 
Solomon Winokur, 4729 Prytania St., New 
Orleans 15. 


States represented: Arkansas, Louisiana, Mis- 
sissippi, Oklahoma and Texas. 


SOUTHEASTERN SECTION — Chairman, 
Harriet E. Gillette, Atlanta; Secretary, Louis P. 
Britt, 869 Madison Ave., Memphis, Tenn. 


_ States represented: Alabama, Florida, Geor- 
gia, North Carolina, South Carolina, Tennessee 
and Virginia (District of Columbia). 


WE WANT TO KNOW ABOUT YOU — 


your activities, local and national, are of interest to us. Remember, 


what may not be news to you is news to others. Please send all 


information before the 15th of the month. The news blank is for your 


convenience — send it today! 


— MEMBERSHIP NEWS — 
Archives of Physical Medicine and Rehabilitation 


Who? 
What? 
Where? 
When? 
Why? 


== 
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The Bells Are Ringing 


In cities, towns and villages all over America, the ringing of church bells one day in 
April will mark the launching of the annual Cancer Crusade of the American Cancer 
Society. At the same time, in many doctors’ offices, the staccato ring of door and 
telephone bells will mark the success of a major objective of the Society. 


“Fight Cancer with a Checkup” is the American Cancer Society’s immediate, short- 
range answer to the terrible toll of lives taken each year by this dread disease. It is to 
your office that the Society is urging the public to go for the periodic examinations 
that can mean the early detection and prompt treatment of cancer, and could pre- 
vent thousands and thousands of needless deaths. 


Achievement of our ultimate goal — the conquest of cancer—will be largely determined 
by the response to our plea to ‘‘Fight Cancer with a Check’’. This year the Society 
needs $26,000,000 to carry on its vital program of education, research and service. 


“Fight Cancer with a Checkup and a Check’’—a winning combination. With your support 
and the cooperation of the public, the sound of victory will one day ring through the land. 


American Cancer Society 
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Simplicity in application and operation are 
only two of the features that make the 
Burdick Microwave Therapy unit highly 
valued. 


Treatment with the Burdick Microwave 
Diathermy raises temperatures up to 106 
degrees Fahrenheit as deep as 2 inches in 
muscle tissue. Increased blood flow and 
metabolism relieve pain and hasten re- 
covery in such conditions as sprains, ar- 
thritis, fractures, fibrositis and many local 
inflammations. 


* Queries and Minor Notes: J.A.M.A. 157:1360 (April 9) 1955. 


For detailed information see your Burdick dealer, or write to us direct — 


THE BURDICK CORPORATION 


a practical 
source 


ot 


reltef- givin 
deep heat... 


BURDICK 


MICROWAVE 
DIATHERMY 


“The most practical treatment { for 
periarthritis or deltoid bursitis} is 
physical therapy consisting of local 
deep heat to the shoulder followed by 


passive massage and active exercises.”* 


MILTON, WISCONSIN 
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2nd International Congress of Physical Medicine 
lle Congres international de Medecine Physique 
2° Congreso international de Medicine Fisica 
2. internationalen Kongress fur Physikalische Medizin 


CHRISTIANSBORG CASTLE 
August 20-24, 1956 * Copenhagen, Denmark 


tiftc Program 


MONDAY, August 20, 10:00 a.m. 


The Opening Ceremony in the Festival Hall of the University of 
Copenhagen, Frue Plads, Copenhagen K. 


The lighting of the Ceremonial Lamp by the President of the 
International Federation of Physical Medicine. 


Installation of the President of the Congress by the President of 
the International Federation of Physical Medicine. 


Presidential Address: Dr. Sv. Clemmesen. 


Speech of Welcome by the Chairman of Dansk Fysiurgisk Selskab, 
Dr. Ole Sylvest. 


Lecture by Dr. Sv. Clemmesen. 


MONDAY, August 20, 2:30 p.m. 


Subject: The Heat Regulation and Peripheral and Central Circu- 
lation as Basic Problems within Physical Medicine. 


Chairman: Professor Ejnar Jarlov, M.D., Denmark. 


TUESDAY, August 21, 10.00 a.m. 


Subject: The Striated Muscle. Clinical and Physiological Problems 
in Relation to Physical Medicine. 


Chairman: Professor K. M. Walthard, M.D., Switzerland. 


WEDNESDAY, August 22, 10:00 a.m. 
Subject: Rehabilitation. 
Chairman: Frank H. Krusen, M.D., U.S.A. 


THURSDAY, August 23, 10:00 a.m. 
Subject: Clinical Communications. 


Chairman: L. T. Wedlick, M.D., Australia. 


FRIDAY, August 24, 10:30 a.m. 


General meeting of the International Federation of Physical Medi- 
cine. Report from the Honorary Secretary, Ph. Bauwens, M.D. 


Closing ceremony by the President, Sv. Clemmesen, M.D. 


Detailed information regarding this meeting may be had from the Office of The Secretary General: 
B. STRANDBERG, M.D., KOBENHAVNS AMTS SYGEHUS, HELLERUP, DENMARK. 
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Millions have benefited financially from the 
great savings idea born 15 years ago! Yes, U.S, 
Series E Savings Bonds helped buy homes, pay 
for children’s educations, build safe retirement 
incomes. And they can do as much for you. Be- 
cause Savings Bonds are a money-building in- 
vestment — and the easiest way to save ever de- 
vised! Join the Payroll Savings Plan today, or 
buy Bonds regularly where you bank. 


Safe as America— 
US. Savings Bonds 


Local boy 


Le THE LATE Ebenezer Hubbard, a 
patriotic Concord man, left a bequest 
for a local statue, there luckily happened 
to be a real sculptor close at hand. 


Even more luckily, young Dan French 
had never yet sculped a whole statue — had, 
in fact, recently started by whittling on tur- 
nips. So he’d take the job for expenses, and 
glad to get it. 


Two years later, Daniel Chester French’s 
first statue went up. And Mr. Emerson, a 
neighbor, gladly obliged with a little verse 
to go under it, ending— 

“Here once the embattled farmers stood, 
And fired the shot heard round the world.” 


Now, during his great lifetime, Daniel 
French was to make many more statues, but 
his fame needs only two to rest secure. One 
is the massive, brooding figure in the Lincoln 
Memorial. The other is his first: the big, 
bold, living bronze of the Minuteman of 
Concord. 


When, in 1941, a symbol of American 
strength was sought, the President picked 
the Minuteman. Ever since, the Minuteman 
has been the emblem of the great savings 
program that helped—and still helps—keep 
America and her people safe and secure. 
This year, the 15th anniversary of U.S. 
Series E Savings Bonds, finds 40 million 
Americans owning $40 billions of Bonds. 
Are you among them? For your own security 
—and the nation’s—invest in Savings Bonds 
regularly. And hold on to them! 


The U.S. Government does not pay for this advertisement. It is donated by this publication in cooperation with the 
Advertising Council and the Magazine Publishers of America. 


“ 
— 
= 
4 >. 
A 326 


ONLY DIATHERMY 
DOES IT ALL—— 


SAFELY, EFFECTIVELY! 


| Time-proven in literally hundreds of thousands of cases 
in hospitals and physicians’ offices from coast to coast 
... not a “novelty” but a therapeutically sound modal- 
ity ... modern short-wave diathermy is the safest and 
best therapy available. : 


Its use is not limited to just certain cases or selected 
areas; it is right for any area, all areas. Efficient, effective, 
it provides the maximum in patient comfort and satisfac- 
tion and gives you the assured safety you want in any 
treatment apparatus. You can safely direct its soothing 
flow of heat to any specific area and, with short experience, 
accurately predict results. 


2k The L-F Model SW-660 Diathermy 


gives you assured safety, electrical efficiency, maximum 
treatment flexibility (unrestricted selection of applica- 
tors). The unit is shown equipped with air-spaced plates. 
Hinged drum, pads and other applicators may be used 
interchangeably. 


THE LIEBEL-FLARSHEIM CO. 


Cincinnati 15, Ohio 


Please send me your six-page brochure 
describing the SW-660 Short-Wave Dia- 


thermy. No obligation. 
DR 


ADDRESS. 
City / STATE 
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Two New F.C.C. Approved 


Ultra Sound Units 
by Fischer 


In the field of ultra sonics, R. A. FISCHER 
& CO., one of the leaders in electro-therapy 
equipment, furnishes two outstanding mod- 
els. The 3000-S is a new version of the tried 

MESS Ses and proven Model 3000 — the 3000-S in- 
corporates SURGE ULTRA SOUND in addi- 
tion to CONTINUOUS ULTRA SOUND and 
IMPULSE ULTRA SOUND, at 20 watts out- 
put. Companion to the console Model 
3000-S is the new Clinic Model 3200. Model 
3200 supplies CONTINUOUS, IMPULSE and 
SURGE ultra sound at output of 17 watts. 
The 3200 comes in a portable steel cabinet 
suitable for table-top use. Both units fea- 
ture exemplary workmanship—each is guar- 
anteed a full year. Contemporary cabinets 
are finished in off-white enamel or in gray 
hammertone metallic, with special colors on 
request. The Model 3000-S sells for $545.00 
and Model 3200 is $445.00 (FOB GLEN- 

MODEL 3200 DALE, CALIFORNIA). Further details sent 
F.C.C. APPROVAL — U-109 on request. 


in diathermia no machine surpasses the performance 
of the Model 1200 CONSOLE MASTER FISCHERTHERM. 
Power output is more than ample for heaviest thera- 
peutic demands. The cabinet is finished in off-white 
enamel and in gray hammertone metallic — special 
metallic finishes in shades of maroon, blue or green 
are available on request. The hinged electrode set 
(Catalog No. 1202) is purchased separately at 
$109.00. Price of the MASTER FISCHERTHERM Model 
1200 is $654.50 FOB Glendale, California. A full 
year guarantee of course. Your request for details 
will be promptly handled by our office staff. 


Send for complete details to: 


R. A. FISCHER & CO. 
517 Commercial St. 
Glendale 3, Calif. 


Name 
MODEL 1200 Address 
MASTER FISCHERTHERM 
City Zone State 


FISCHERTHERM @ FISCHERSINE ©® FISCHERQUARTZ ©@ PEDASINE @ FISCHER ULTRA SOUND 
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WATCH FOR... 


The Chronically Ill and Aging — The Physiatrist’s Responsibility 


Cerebral Hemodynamics and Rehabilitation Potential of Patients with Cerebral 
Vascular Disease 


Problem of the Long Term Respirator Patient 

Financial Arrangements for the Practice of Physical Medicine and Rehabilitation 
Flexibility Characteristics of Males Ten to Eighteen Years of Age 

Influence of Syncardial Massage on the Peripheral Circulation 

Painful Shoulder Syndrome Following Cardiac Surgery 


Symposium on Rehabilitation Centers 


(Partial listing of papers scheduled for future publication in Archives) 


No other medical periodical gives you such 


“wide coverage” in the field of physical medicine 


and rehabilitation as THE ARCHIVES 


If you are a teacher of physical medicine, a 
research worker, a physicist, or just a clinician — 
if you want to stay abreast of all that is new in 
physical medicine and rehabilitation — you must 
read THE ARCHIVES. 


Each month you will find in this journal inform- 
ative articles, constructive editorials, physical 
medicine news, announcement of new books and 
a wealth of abstracted material dealing with every 
phase of physical medicine and rehabilitation. 


AMERICAN CONGRESS OF PHYSICAL MEDICINE 

If you are not a subscriber to THE | 3'No"Michisen Aver Chicago 2. 

ARCHIVES—send in your subscription Please find enclosed check for $7 [) or bill me [) for one 
today Sample copy will be sent on year’s subscription to the ARCHIVES. 

year; Canada, $8.00; elsewhere, | 


$14.00 the year. 
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Millions have benefited financially from the 
great savings idea born 15 years ago! Yes, U.S. 
Series E Savings Bonds helped buy homes, pay 
for children’s educations, build safe retirement 
incomes. And they can do as much for you. Be- 
cause Savings Bonds are a money-building in- 
vestment — and the easiest way to save ever de- 
vised! Join the Payroll Savings Plan today, or 
buy Bonds regularly where you bank. 


Safe as America— 
US. Savings Bonds 


Local boy 
makes good 


HEN THE LATE Ebenezer Hubbard, a 
Lpcowtions Concord man, left a bequest 
for a local statue, there luckily happened 
to be a real sculptor close at hand. 


Even more luckily, young Dan French 
had never yet sculped a whole statue —had, 
in fact, recently started by whittling on tur- 
nips. So he’d take the job for expenses, and 
glad to get it. 


Two years later, Daniel Chester French’s 
first statue went up. And Mr. Emerson, a 
neighbor, gladly obliged with a little verse 
to go under it, ending — 


“Here once the embattled farmers stood, 
And fired the shot heard round the world.” 


Now, during his great lifetime, Daniel 
French was to make many more statues, but 
his fame needs only two to rest secure. One 
is the massive, brooding figure in the Lincoln 
Memorial. The other is his first: the big, 
bold, living bronze of the Minuteman of 


Concord. 


When, in 1941, a symbol of American 
strength was sought, the President picked 
the Minuteman. Ever since, the Minuteman 
has been the emblem of the great savings 
program that helped—and still helps—keep 
America and her people safe and secure. 
This year, the 15th anniversary of U.S. 
Series E Savings Bonds, finds 40 million 
Americans owning $40 billions of Bonds. 
Are you among them? For your own security 
—and the nation’s—invest in Savings Bonds 
regularly. And hold on to them! 


The U.S. Government does not pay for this advertisement. It is donated by this publication in cooperation with the 
Advertising Council and the Magazine Publishers of America. 
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ONLY Shott-Wave DIATHERMY 
DOES IT ALL—— 


SAFELY, EFFECTIVELY! 


| Time-proven in literally hundreds of thousands of cases 
in hospitals and physicians’ offices from coast to coast 
... not a “novelty” but a therapeutically sound modal- 
ity ... modern short-wave diathermy is the safest and 
best therapy available. 


Its use is not limited to just certain cases or selected 
areas; it is right for any area, all areas. Efficient, effective, 
it provides the maximum in patient comfort and satisfac- 
tion and gives you the assured safety you want in any 
treatment apparatus. You can safely direct its soothing 
flow of heat to any specific area and, with short experience, 
accurately predict results. 


2k The L-F Model SW-660 Diathermy 


gives you assured safety, electrical efficiency, maximum 
treatment flexibility (unrestricted selection of applica- 
tors). The unit is shown equipped with air-spaced plates. 
Hinged drum, pads and other applicators may be used 
interchangeably. 


THE LIEBEL-FLARSHEIM CO. 


Cincinnati 15, Ohio 


Please send me your six-page brochure 
describing the SW-660 Short-Wave Dia- 
thermy. No obligation. 


ADDRESS 
City / STATE 
L 
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OVER 90% OF HANGER 
SOCKET CASES 
SUCCESSFUL 


SUCTION 


THe Suction Socket Prosthesis has 
been one of the most important 
prosthetic developments in recent 
years. Based on entirely new con- 
ceptions of design, it is secured 
solely by muscular and suction 
action, and eliminates the hip joint 
and all belts and straps. With this 
prosthesis the wearer enjoys greater 
comfort, control, and utility than 
ever before possible. 


We attribute our proven record of 
90% successful Suction Socket ap- 
plications to: ONE, careful exam- 
ination, since not all amputations 
are suited to this type of prosthesis; 
and TWO, correct fitting, in order 
to retain the suction action yet 
avoid discomfort. 


HANGER clients are examined and 
fitted by “Certified Suction Socket 
Fitters.” These Fitters are certified 
after examination by a Certification 
Board composed of representatives 


of the industry and orthopaedic 
surgeons. 


HANGER has been, and is today, 
a leader in the field of Suction 
Socket Prosthetics. We took an ac- 
tive part in the basic research with 
the Veterans’ Administration, the 
Committee on Artificial Limbs of 
the National Research Council, and 
the Surgeons General of the Army 
and the Navy. 


HANGER today offers professional 
Suction Socket service to amputees 
and doctors throughout the country. 
We have more than 50 Certified 
Suction Socket Fitters in our many 
offices in key cities throughout the 
United States (see list below) — 
MORE THAN ANY OTHER PROS- 
THETICS MANUFACTURER. We wel- 
come the opportunity to furnish 
appliances to surgeons’ prescrip- 
tions, and to render any service 
desired. 


AVAILABLE AT AUTHORIZED FACILITIES IN THE FOLLOWING CITIES: 


Eastern Region: 
BALTIMORE 1. MD. 
BOSTON 16. MASS. 


CHARLESTON 2, W. VA. 


CHARLOTTE 2.N.C. 
NEW YORK 11,N. ¥Y. 
PHILADELPHIA 7. PA. 
RALEIGH, N.C 
RICHMOND 19, VA. 
ROANOKE 12. VA 


WASHINGTON 13. D0.C. 


WILKES-BARRE, PA. 


Southeastern Region: 
ATLANTA 1, GA. 
BIRMINGHAM 1, ALA. 
COLUMBIA 5. 5&.C. 
JACKSONVILLE, FLA. 
KNOXVILLE, TENN. 
MEMPHIS, TENN. 
MIAMI 37, FLA. 
MOBILE, ALA. 
MONTGOMERY, ALA. 
NASHVILLE, TENN. 


NEW ORLEANS 19. LA. 


ORLANDO, FLA. 
SHREVEPORT, LA. 
TAMPA 2, FLA. 
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Central Region: 
COLUMBUS 8, OHIO 
PITTSBURGH 30, PA. 


Midwestern Region: 
CHICAGO 5, ILL. 
CINCINNATI 2, OHIO 
DALLAS 1, TEXAS 
EVANSVILLE, IND. 
INDIANAPOLIS 2. IND. 


OKLAHOMA CITY 3, OKLA. 


PEORIA 4, ILL. 
ST. LOUIS 3, MO. 
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DALLONS 


MEDI-SONAR 


“first in Ultrasonics” 


Ultrasonic Apparatus 


Every month, from coast-to-coast and in other 
lands, many hundreds of doctors are buying Dallons 
Ultrasonic apparatus. They have carefully 
compared the relative merits and have chosen the 
Medi-Sonar because of its various exclusive 
advantages. Every model is fully licensed, F.C.C. 
type-approved and C.S.A.-U/L approved. 

For descriptive professional literature, case 
histories and other pertinent information 

—and name of your nearest dealer — write to 


5066 Santa Monica Bivd., Los Angeles 29 NO 4-1951 
Please send Catalog No. B 
Name 
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The makers of Wedcolalow 
proudly introd 


OFFERING ELECTRICAL 
MUSCLE STIMULATION AND 
ULTRA-SOUND 
SIMULTANEOUSLY 


THROUGH A SINGLE * 


THREE-WAY APPLICATOR 


AN IDEAL COMBINATION AS AN ADJUNCT THERAPY 


tHE very poputar ror ELectricat 


MUSCLE STIMULATION and. . 


The decision to offer electrical muscle 


stimulation and ultra-sound therapy 


through a SINGLE applicator, is the ULTRA-SOUND - - FOR MECHANICAL STIMULATION 
not too dissimilar physiological paral- PRODUCING STRUCTURAL HEATING ... ALL IN ONE 
leling of applications and indications. COMPACT UNIT 


Zw 


— TIMER OPERATES BOTH 

- MEDCOLATOR AND 

= ULTRA-SOUND. TREAT- 

MENTS MAY BE GIVEN 

SIMULTANEOUSLY OR 
INDIVIDUALLY. 


Available through your dealer. 


ale 
A different Elect fe Re 


MEDCO ELECTRONICS COMPANY, INC. 


Division — Medco Products Co., Inc. 
3607 EAST ADMIRAL PLACE @ P. O. BOX 3275-A @ TULSA, OKLA. 
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_ Announcing 


The Annual Prize Lecture 


sponsored by the 


AMERICAN CONGRESS OF PHYSICAL 
MEDICINE AND REHABILITATION 


To stimulate interest in the field of physical medicine and rehabilitation, the 
American Congress of Physical Medicine and Rehabilitation will award annually, 
a prize for an essay on any subject relating to physical medicine and rehabilita- 
tion. The contest, while open to anyone, is primarily directed to medical students, 
interns, residents, graduate students in the pre-clinical sciences and graduate stu- 
dents in physical medicine and rehabilitation. The Prize Lecture Committee sug- 
gests that members of the American Congress and American Academy of Physical 
Medicine and Rehabilitation bring this announcement to the attention of interested 
persons. The following rules and regulations apply to the contest: 


1. Any subject of interest or pertaining to the field of physical medicine and 
rehabilitation may be submitted. 


2. Manuscripts must be in the office of the American Congress of Physical 
Medicine and Rehabilitation, 30 N. Michigan Ave., Chicago 2, not later than 
June 1, 1956. 


3. Contributions will be accepted from medical students, interns, residents, 
graduate students in the pre-clinical sciences, and graduate students in physical 
medicine and rehabilitation. 


4. The essay must not have been published previously. 


5. The American Congress of Physical Medicine and Rehabilitation shall have 
the exclusive right to publish the winning essay in its official journal, the ARCHIVES 
OF PHYSICAL MEDICINE AND REHABILITATION. 


6. Manuscripts must not exceed 3000 words (exclusive of headings, refer- 
ences, legends for cuts, tables, etc.), and the number of words should be stated 
on the title page. An original and one carbon copy of the manuscript must be 
submitted. 


7. The winner shall receive a cash award of $200, a gold medal properly 
engraved, a certificate of award and an invitation to present the contribution at 
the 34th Annual Session of the American Congress of Physical Medicine and 
Rehabilitation at The Ambassador, Atlantic City, N. J., September 9-14, 1956. 


8. The winners shall be determined by the Prize Lecture Committee com- 
posed of four members of the American Congress of Physical Medicine and 
Rehabilitation. 


9. All manuscripts will be returned as soon as possible after the name of the 
winner is announced. 


10. The American Congress of Physical Medicine and Rehabilitation reserves 
the right to make no award if, in the judgment of the Prize Lecture Committee, no 
contribution is acceptable. The Congress may also award certificates of merit 
to contributors whose essays may be considered second and third best submitted. 
Announcement of the winner will be made after the annual meeting. 
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IMPORTANT 


ANNOUNCEMENT 


a genuine 


Birtcher Yitrasonic 
unit at 3 new 


enior 


The Medical application of ultrasonic energy is rapidly becoming a subject of importance, 
with more than 15,000 Physicians now employing this therapy with successful, sometimes 
startling, results. Millions of patients have been treated and hundreds of papers on the sub- 
ject have been published in Medical Journals. We have an excellent collection of reprints 
on ultrasonic therapy which we will send you on request. 


The new Birtcher MEGASON IV brings ultrasonic therapy within the reach of every office 
budget. It will pay you to have a MEGASON IV in your office on 30 days free trial. Fill out 
coupon below and we will arrange for a machine to be placed in your office. 


APM- 
THE THE BIRTCHER CORPORATION dept. 556 
4371 VALLEY BOULEVARD, LOS ANGELES 32, CALIFORNIA 
BIRTCHER LJ Please send me the ultrasonic reprints 
CORPORATION (] Arrange for a MEGASON IV to be placed in 


the world’s largest volume Dr 


medical equipment. 


i 1 
1 
; my office on free trial : 
! 
1 
1 1 


now available 
q the new Birtcher 
| Wire gasom 
ic a low priced companion to the world famous megason hil : 


